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..with the C-5110 10-line/4-frequency tone console 


ega’s Model C-5110 tone-for- 

mat control console allows a 
dispatcher to quickly select one or 
any combination of up to 10 sim- 
plex (over 2-wire or 4-wire lines) or 
duplex (over 4-wire lines) remote 
base stations. Additionally, the dis- 
patcher can monitor (through a 
second speaker) any combination 
of those 10 lines that are not al- 
ready selected for TX/RX control. 


Typical rack installation, with 
optional mounting hardware 


The C-5110 console uses the 
industry-standard tone format 
(guard/function/PTT tone se- 
quence, compatible with Vega, 
Motorola, GE, etc. station adapt- 
ers), including function tones for se- 
lecting four frequencies (or two 
frequencies plus "wild card") and 
for the “monitor” function. 

This cost-effective and versatile 
console includes many standard 
features that are usually optional 
even on larger, more expensive 
models. Standard features include: 


m TX ALL (simulcast) switch 
(selects all lines for both trans- 
mit and receive) 


mg RX ALL switch for monitoring 
all unselected lines through the 
second speaker 


m Separate speakers and volume 
controls for selected (TX/RX) 
and unselected (RX-only) audio 


m Line-activity LEDs (indicate ac- 
tivity on all lines, whether or not 
selected or monitored) 


@ Alert switch (transmits audible 
tone with PTT tone sequence} 


Options 
O Desk mic; gooseneck mic; 
handset; headset 
O DTMF pad 
O Cross mute 


0 Clock, audio-level bargraph, 
and cross-mute indicators 


In short, the C-5110 has the flex- 
ibility to accommodate most any 
multiline console requirement. With 
its host of features, the C-5110 is 
designed to meet your needs. Call 
us now at 1-800-877-1771 for full 
details. 


Vega 
a MARK IV company 


Signaling Products Group 


9900 Baldwin Place 

El Monte, California 91731-2204 
Telephone: (818) 442-0782 
Toll-free: 800-877-1771 

FAX: (818) 444-1342 


Circle (4) on Fast Fact Card 


ontents 


yout AGE 


SS) 


page 2 


Mabile Radio 


Volume 8, Issue 7 


The journal of mobile communications technology 


features 


10 Capacitive bottom- 
loading tunes mobile 
antennas 
A.C. Doty Jr., John A. Frey and 
Harry J. Mills 
Capacitively bottom-loaded an- 
tenna experiments develop 
several practical mobile anten- 
nas. The vertical element length 
does not need to be changed to 
compensate for different fre- 
quencies or vehicles. 


22 Ef it’s not a whip, it 
won’t work’ 
Jim Waldron, Com-Rad 
Industries 
That’s the reaction of many ra- 
dio technicians, installers and 
users to mobile antennas that do 
not look like vertical whips. 


38 What it will take to 
cure mobile RF 
interception 
Robert H. Schwaninger Jr. and 
Alvin Markwardt 
Electronic devices in vehicles 
that emit and intercept unwant- 
ed RF energy cause problems 
ranging from communications 
difficulties to safety risks. 


48 How analog scrambling 
fits tactical security 
needs 
Don Bishop 
Various analog scrambling 
methods offer opportunities for 
two-way radio communications 
system operators to prevent 
eavesdropping. 


S2 Product/Services 
Showcase 
Use this section as a ‘“mini- 
catalog” of land mobile prod- 
ucts and services. 
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article on page 10, 
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The future is here, and its name is Fleet Call 


With a sheet of paper—actually, a 49- 
page document and 7S more pages of ex- 
hibits, drawings and tables—Fleet Call 
has hit the radio communications indus- 
try in the face with its future. 

Some two-way radio system operators 
have talked about implementing digital 
modulation and increasing frequency re- 
use to boost spectrum efficiency some- 
time...probably when cellular mobile 
telephone systems already have done 
it.,.certainly sometime this de- 
cade...probably around 1995...on some- 
body’s frequencies. Fleet Call has 
stepped up and shouted NOW! 


Specialized mobile radio 

Founded in 1987, Fleet Call made its 
first mark by purchasing $250 million 
worth of major market specialized mo- 
bile radio (SMR) systems from existing 
licensees. SMR system licensees build 
and operate radio repeaters to relay sig- 
nals from mobile and portable two-way 
radios they and others sell. 

Repeaters are combination receivers- 
and-transmitters generally located at 
sites with commanding views. The 
repeaters pick up signals from mobiles 
and portables and rebroadcast them 
from the favorable sites so they are 
heard throughout the coverage area the 
customer wants. Customers who use the 
repeaters pay SMR system operators 
monthly fees for the relay service. Many 
customers buy their radios from the 
same SMR operators and obtain instal- 
lation and repair service from them. 

“Improving spectrum efficiency” 
usually means “putting more customers 
on the same frequencies.” Trunking al- 


lows more customers to use a given 
group of frequencies. “Trunking” 
means the customer’s radio automatical- 
ly selects a vacant channel from a group 
of frequencies served by an SMR licen- 
see's repeaters. The customer does not 
have to wait for one particular channel 
to become vacant, thus speeding access 
to an available channel. With trunking, 
more customers can use a given num- 
ber of channels, thus improving spec- 
trum efficiency. Many SMR systems, in- 
cluding most of Fleet Call’s, already use 
trunking. 


Boosting spectrum efficiency 

Spectrum efficiency takes another 
step upward when several customers can 
use the same frequency at the same 
time. Fleet Call proposes to boost the 
spectrum efficiency of some of its SMR 
systems via two methods: 

(1) Time division multiple access 
(TDMA)—Three or more customers can 
share the same frequency in the same 
location when their radios take turns 
transmitting several times per second. 
Digital modulation fills the gaps so the 
listener hears continuous sound. The 
technique divides the time and gives 
multiple users access to the same 
channel—time division multiple access. 

(2) Frequency reuse—Repeaters at 
opposite ends of a metropolitan area can 
use the same frequency to serve differ- 
ent users without interfering with one 
another, provided repeater power and 
antenna height are limited. 


Outraged competitors 

Present FCC rules do not allow SMR 
licensees to employ digital modulation, 
TDMA and frequency reuse. On April 
5, Fleet Call asked the FCC to waive 
certain rules that stand in the way of im- 
plementing its proposed system. Por- 
tions of the waiver request have out- 
raged some of Fleet Call’s competitors. 

Speaking at an open forum on May 
10, Chuck Wells, an SMR operator in 
Los Angeles, said; “Let me tell you 
something. Maybe these people have 
read the public notice. But if they only 
have read the public notice they have no 
idea how ridiculous and monstrous this 
thing is and the effect it will have on 
everybody in the business. They better 
read the entire engineering report and 


the waiver request. Otherwise they can- 
not judge.” 

Morgan O’Brien, Fleet Call’s chair- 
man, responded: ‘““We encourage that, 
Chuck. We’ve been making the 
application—I think we made hundreds 
of copies at great expense, and we've 
been distributing them to anybody that’s 
interested. There is nothing to hide.” 


EGA rectangles 

What disturbs many of Fleet Call's 
competitors is the company’s request 
that the FCC establish EGAs. (EGA 
stands for “enhanced specialized mobile 
radio geographic area.) An EGA is a 
rectangular-shaped area surrounding a 
market. Within that area, no new SMR 
licensees would be permitted to estab- 
lish transmitter sites on frequencies used 
by Fleet Call anywhere else within the 
EGA. No existing SMR licensees would 
be permitted to relocate any existing co- 
channel transmitter site to a new loca- 
tion within the EGA. 

The EGA is intended to protect Fleet 
Call’s systems from interference from 
high-powered SMR stations on the 
fringe of its service area. O’Brien said 
there are about a dozen people—“you 
know who they are’”’—who would place 
such transmitters near Fleet Call's serv- 
ice area to force the company to choose 
between intolerable interference or the 
purchase of the interfering systems at 
“greenmail” prices. 


Shaping the future 

The FCC has at least several choices: 

© Deny the waiver. 

© Grant the waiver in the form re- 
quested by Fleet Call or in some modi- 
fied form. 

¢ Issue a Notice of Inquiry (NOI). 

* Issue a Notice of Proposed 
Rulemaking (NPRM). 

Traditional government procedure for 
handling a “‘hot potato” such as this 
matter is to delay making a decision as 
long as possible. That argues in favor 
of an NOI or an NPRM. 

The FCC’s mandate to foster new 
technologies and encourage spectrum 
efficiency argues in favor of granting 
Fleet Call's request speedily. 

The commission will shape the future 
of the SMR service with its decision. 

—Don Bishop 
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etters to the editor 


FCC enforcement: 

In response to your story about un- 
licensed radio use (“FCC Study Indi- 
cates Extent of Unlicensed Radio Use,” 
March issue, page 100), I have a few 
statements to make to FCC Field Oper- 
ations Bureau chief Richard M, Smith 
and FCC Tampa field office engineer- 
in-charge Ralph M. Barlow, 

First, the true culprit in the matter of 
unlicensed radio use is the FCC itself. 
After the deregulation of the two-way 
radio industry (dropping technician li- 
censing requirements, for example) in 
the early 1980s came the advent of the 
mail-order radio supply house. Before 
this deregulation, the greatest percent- 
age of radio shops handled their own li- 
censing for their customers. They made 
sure that radios were not sold to cus- 
tomers who did not first have a license 
to operate them legally. For the most 
part, these shops were self-policing. 

At present, mail-order companies sell 
radios at wholesale prices. Many of the 


Mobile Radio 
Teghnglogy 


communications technology 


EDITORIAL 

Don Bishop, Editorial Director 

Jane Bryant, Staff Editor 

Nancy Campbell, Associate Editor 

Tom Cook, Group Senior Managing Editor 
Lauren Claflin, Group Associate Editor 


ART 
Heather McLeroy, Graphic Designer 


INDUSTRY CONSULTANT 
Fred M. Link 


EDITORIAL ADVISORY BOARD 

Gene A. Buzzi, President, Omnicom 
Telecommunications Engineering, 
Tallahassee, FL 

R. James Evans, Communications 
Consultant, East Lansing, MI 

Gary David Gray, P.E., Chief 
Telecommunications, Orange, CA 

Frederick G. Griffin, RE., President, 
Frederick G. Griffin PC., Lynchburg, VA 

S.R. McConoughey, PE., Mobile 
Communications Consulting, 
Gaithersburg, MD 

Art McDole, Director of Communications, 
Monterey County, CA 

F. Stuart Meyer, Land Mobile Consultant, 
Vienna, VA 

Herb Sachs, Herb Sachs Consulting, Bowie 
MD 


Leon Spencer, Radio Engineering Systems, 
Exxon Company USA, Houston, TX 

Dr. Gregory M. Stone, Senior Director, 
Science and Technology, Analytics, 
Willow Grove, PA. 


6 Mobile Radio Technology July 1990 


radios sold already contain frequencies 
usable by the purchaser upon receipt of 
the radio, In contrast to the radio shops 
of the past, mail-order companies do not 
care whether the user has a license. 
They do not care what frequency the 
user has selected and whether it was as- 
signed by the FCC. In short, the mail- 
order companies are concerned with 
selling radios and making an casy 
profit—nothing else. 

Because of the saturation of the mar- 
ket with wholesale-priced, user- 
programmed radios and the incredible 
ineptitude of the National Association 
of Business and Educational Radio 
(NABER) to provide usable frequencies 
in a reasonable amount of time, many 
shops have ceased to worry about li- 
censing requirements. These shops are 
telling their customers (the few left that 
have not ordered radios by mail already) 
that it is their responsibility to obtain a 
license and operate legally. 

The types of radios that may be or- 
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dered from the mail-order companies 
range from IW portables on itinerant 
frequencies to 60W user-programmable 
mobiles, all the way up to low-power 
repeaters. All the customer ts required 
to do is pick out a “dot” or any other 
frequency that pops into his head and 
then proceed to order his self-designed 
“system.” 

There is no need for Mr. Smith and 
Mr. Barlow to lay the blame for this 
mess on the remaining legitimate radio 
shops—shops now trying to stay in busi- 
ness in spite of FCC deregulation— 
when the real fault rests with the FCC. 

If you have doubts about these state- 
ments, just remember that the 27MHz 
Citizens Band once was a useful com- 
munications band. Because of a lack of 
effective enforcement of its own regu- 
lations, the FCC quickly lost control of 
that band. The result of all this is the 
present useless, mindless RF sewer that 
is today’s Citizens Band. 

Tell me, can we expect the same to 
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happen to all of land mobile? 


David H. McDonald 
Vice president 
Cybernetics 
Hickory, NC 


Fast Fact Card comments: 
The two toughest problems are: 
(1) unlicensed operators. 


(2) dealers who do not explain prop- 


er operation and licensing of stations 

and who are more interested in profit 
than proper use. 

Michael F. Mozdzierz Sr. 

S & M Communications 

Concord, VT 


The most difficult problems are: 
* where microprocessor systems con- 
trol equipment, explaining to customers 
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the large bills that arise from assembly- 
type relacement. 

* troubleshooting certain microproc- 
essor units with scan information 
provided by the manufacturer, especially 
for software glitches. 

R.M. Massenburg 
Massenburg Marine Service 
Ward Cove, AR 


It would be difficult to research new 
products and service without your 
“Buyers’ Guide” issue. 

The most interesting article in the De- 
cember 1989 issue is the “Direct Ac- 
cess” editorial comment. 

Mine is a new business. The tough- 
est problems I face are survival and 
expansion. 

James W. Woodard 
Woodard LMR Engineering 
Alva, OK 


February’s entire magazine presents 
a well-balanced mix of technical infor- 
mation and new product availability. 

The most interesting article was 
“How to Design and Use Radiating Ca- 
ble Systems” by Udo Bode. 

The two toughest problems faced on 
the job are: 

(1) troubleshooting half of a dual- 
frequency system that shares a common 
coaxial cable antenna. 

(2) getting cooperation from those 
responsible for maintaining the second 
half of the system! 

Paul Rozinski 

NYC Transit Police Department 
Communications Division 
Brooklyn, NY 


] enjoy all of your publications. 
The most interesting article in the 
January issue is “Structure Your Site 
For ‘Technical’ Success”’ by Alex Dol- 
gosh and Ron Jakubowski, 
The toughest problems facing me on 
the job are intermod problems and: 
Since the 2,000-foot WRAL and 
WPTF TV towers fell, systems are go- 
ing anywhere space can be found, with 
no real management, creating problems 
for my police, fire and other repeater 
systems, 
Cecil E. Pearson 
City of Raleigh 
Raleigh, NC 
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Capacitive bottom-loading 
tunes mobile antennas 


Capacitively bottom-loaded antenna experiments develop several practical 
mobile antennas. The vertical element length does not need to be changed 
to compensate for different frequencies or vehicles. 


By A.C. Doty Jr., 
John A. Frey and 
Harry J. Mills 


Loading vertical antennas to reduce 
their physical height is not a new idea. 
Verticals often are loaded inductively, as 
with “‘top-loading coils” and “base- 
loading coils,’ and capacitively with 
“top hats.” 

The idea of capacitive bottom- 
loading, although mentioned in the liter- 
ature as early as 1938", apparently has 
not been tested or applied extensively. 

The authors conducted a series of 
tests to better define and quantify the 
capacitive bottom-loading effect. The 
emphasis in these tests was to determine 
what range of frequencies could be at- 
tained with a fixed height of vertical el- 
ement by varying the value of the 
capacitive bottom-loading. 

In deriving the test program, it was 
considered that the capacitive bottom- 
loading effect may be described as 
follows: 

As the frequency of operation is 
raised, an antenna of fixed length looks 
at its base feedpoint as an increasing re- 
sistance in series with a decreasing ca- 
pacitance. The resulting inductive reac- 
tance at the feedpoint must be tuned out, 
which necessitates the use of capacitive 
reactance, which is provided by a 
capacitor. 


To the left: A top view of a 450MHz test an- 
tenna built with printed circuit board 
material. 


Matenal in this article, part of a more extensive 
paper, was presented on Nov. 27. 1987, at the Ra- 
dio Club of America Technical Symposium. 


Photo 1 below shows a side view of 
the antenna displayed on the cover and 
at the left. Photo 2 on page 12 shows 
a sample of a number of 440MHz folded 
monopole antennas over counterpoises 
that were built for test purposes. Test 
data in Table 1 on page 20 show the res- 
onant frequency and VSWR of a folded 
monopole element and counterpose an- 
tenna system over different ground 
configurations. 

In the tests, a sufficiently accurate im- 
pedance bridge was not available, so 
VSWR data were taken instead. The 
data and subsequent tests show: 

(1) The resonant frequency of a 


Photo 1. This side view shows an experimental antenna similar to the one shown on 


quarter-wavelength vertical antenna 
used with a counterpoise varies as the 
size of the ground system (or plate, in 
the design tested) under the counter- 
poise. The larger the ground system, the 
lower the resonant frequency. 

(2) The resonant frequency of a ver- 
tical antenna used with a counterpoise 
varies with the distance between the 
counterpoise and the ground. The great- 
er the distance, the higher the resonant 
frequency. 

In other words, the capacity between 
the counterpoise and ground acts to 
capacitively bottom-load the vertical 
element. 


< 
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the cover and at the left. The vertical element is a folded monopole etched from printed 


circuit board. 


July 1990 Mobile Radio Technology 


11 


In the antennas tested, capacity was 
added between the feedpoint of the an- 
tenna and the ground system to supply 
the required capacitive reactance. By 
varying the value of this capacitive reac- 
tance, the frequency at which the base 
impedance of the antenna is purely 


So far as is known, no 
one has undertaken 
commercial manufacture 
of capacitively bottom- 
loaded antennas. 


Photo 2. These experimental antennas were used to test various methods of capaci- 


tively bottom-loading vertical antennas for VHF and UHF. resistive, i.€., its resonant frequency, 


was varied, 
Tests described on pages 14 and 16 


Automatic CW 


12 


Since 1972 our Morse code identifiers have been 
a standard of quality and reliability in the industry. 
Control Signal. It says it all. 

Our list of repeat customers and happy customers 
is endless. It speaks for itself. Here are just a few: 
Motorola (1500 units since 1980), General Electric, 
TACTEC, AT & T, Exxon, General Motors, Getty Oil, 
Eastern Airlines, Thiokol, TWA, Boeing, Delco, Allied, 


[esc| CONTROL SIGNAL CORPORATION 


1985 South Depew, #7 * Denver, CO 80227 * (303) 989-8000 


ARCO Petroleum, Lockheed, CBS, Adolph Coors, Gulf 
Oil, John Deere, Monsanto, Inland Steel, Union 
Carbide, 46 public utilities, and 98 government 
agencies. 

Write or call for brochure which describes our 
complete line of automatic identifiers. Fleet prices 
begin at $195 with delivery in 10 days. Fully guaranteed 
for 2 years. It says it all. Call Toll-Free 1-800-521-2203. 


Manufacturers of Automatic Number Identifica- 
tion (ANI) Systems, The Tone Monitor Time- 
keeper™, and Morse Code Station Identifiers. 
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_ CUT, CONNECTED 


a £1 DE 


YOUR CABLE NEEDS. 


* HE Llaye 


When you need Andrew HELIAX® 


coaxial cable in a hurry, make 
sure you Call the right place. 
TESSCO stocks high quality 
Andrew cable in depth at its 
regional distribution centers. 


No matter where you are locat- 


ed, there’s a TESSCO distribu- 
tion center ready to serve you 
and ship your order... fast. 


No minimum purchase is 
required. Sophisticated cable 
handling equipment is used 
to cut your order to exacting 
specifications. There's no 
reason to purchase more or 
less than you actually need. 


Connectors can be expertly 
installed at a nominal charge. 


HELIAX® is a registered trademark of Andrew Corporation. 
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VERED! 


Don't tie up your technician's 
time with installing connectors 
when TESSCO can provide this 
service for you. A large variety 
of connectors are warehoused 
to match your cable size. 


In addition to cable and con- 
nectors, TESSCO also carries a 
complete line of Base, Mobile 
and Portable Antennas, Acces- 
sories, Bench and Test Equip- 
ment. Call now 800-638-7666. 
Make TESSCO Your Total 
Source* for all your land- mobile 
communications needs. 


800- 0-638-7666 
FAX: 301-584-7450 
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THE 
ULTIMATE 
PROTECTION 


Highest Quality Cases. . . 
Lowest Possible Price. . . 


FITS Dealer 25+ 
MOTOROLA 
Radius® P-10, P-50 2 Watt 
Radius® P-10. P-50 2 Watt/DTMF. 16.46 
Radius® P-50 4 & 5 Wat 
Radius® P-50 4 & 5 Watt)DTMF . 17.24 
Radius* P-100 
Radius* P-200 High Batt 
Radius® P-200 High Batt./Audio . . 
Suber* High Cap. Batt. 
HT 600 High Cap. Bat 
KENWOOD 
TK 230. 330 w/ KNB-3A Batt. . .. 18.40 
TK 230. 330 wi KNB-3A & DTMF18.40 
TK 230. 330 wi KNB-4 Batt 18.40 
G.E. 
MTL wi 1200 mAh Batt. 
M-PA w! 1200 mAh Batt. ...-.-- 
MPX w/ 1200 mAh Batt 
TPX wi 1200 mAh Batt. . 
MPI 4 Watt ..... 


STANDARD 
HX 530 w/ 400 mAh Bar 
KING 
LPH Series w/ Stand. Bat 
LPH Series Stand. Bat/DTMF . 


YAESU 
FTH 2008.7008 w/ FNB-10 


"Above prices include choice of cover 

*Smaller quantities. priced slightly higher. 
“High quality metal swivel, add $5.25 ea 
“Free logo imprinting with orders of 20+ 


More Value For Your 
Communications Dollar... 


2001 W. Maple St. 
pee: PA 17042 


: 717/270-2912 


1-800-233- 0440 
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Antenna tests 


Test No. 1—The capacitance between capacitive element No. 1 (CE1) and capac!i- 
tive element No. 2 (CE2) was varied by inserting fixed capacitors. The resonant 
frequency of the antenna system was found to vary as shown below. 


CAPACITANCE ADDED RESONANT 
BETWEEN CE1,CE2 FREQUENCY 


NONE 30.70MHz 
28 Pfd. 30.05 
52 29.95 
75 29.90 

100 29.70 
150 29.30 
200 28.90 
250 28.80 
400 28.10 
500 28.00 
1,000 27.80 


Test No. 2—Spacing between capacitive element No. 1 (CE1) and capacitive ele- 
ment No, 2 (CE2) was varied. The resonant frequency of the antenna system was 
found to vary as shown below. 


SPACING 
CE1 TO CE2 


RESONANT 
FREQUENCY 


tis" 28.7MHz 
fn" 
1/2" 
743" 


13/2” 


Test No. 3—Three different materials were inserted between capacitive element 
No. 1 (CE1) and capacitive element No. 2 (CE2). Each material had a different 
dielectric constant. Resonant frequency of the antenna system was found to vary 
as shown below. 


RESONANT 
MATERIAL FREQUENCY 


4<"” PERFBOARD 28.7MHz 
14" PLASTIC 28.9 
4a" PLYWOOD 29.2 


a “~se DIELECTRIC 


ce: —. ZZZZZZZZZ7Z ZA 


continued on page 16 


~ Off-air sensitivity and full duplex 
testing - the best of both worlds 


The Marconi Service Monitor has constantly 
evolved from its beginnings by adding features 
and improving performance. Now the new 2995R 
adds 2 ,V sensitivity for remote measurements. 
It's hard to beat the 2955R. It will test sim- 
plex, duplex, and cross-band duplex (including 
cross mode operations, ie FM to AM motula- 
tion). The 2955R also offers the most versatile 
POCSAG, DTMF, and CDCSS encode/decode 
facilities found in service monitors. Complex 
6) | systems are tested end-to-end and from audio 
through AF with incredible speed and ease. 
1990 ‘ , Both AC and DC operation makes the 2955R 
se a natural for service shops, base station, and 
A system 2957 repeater maintenance and monitoring. 
i von eam For details on Marconi's current line of radio 
: — a | aaa? communications and cellular test sets or to 
Ceerer © pares s discuss your requirements; contact: 
= a : Marconi Instruments, Inc. 


\ ‘ Remember, you can always add cellular 3 Pearl Court, Allendale, NJ 07401 
. (radio test capability to the model 2955. Tel (201) 934-9050 Fax (201) 934-9229 


. Simply ge re external adaptor and a: . 
ca . sete isn'tit time you — 
talked to Marconi? 


” 
| 
2 eT it 


‘ 1 
kane 
jot | | | 
i 


\ 
x 


\ 
Marconi \ 


‘, 
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Test No. 4—The diameters of capacitive element No. 1 (CE1) and capacitive ele- 
ment No. 2 (CE2) were varied. Resonant frequency of the antenna system was 


found to vary as shown below. 


DIAMETER DIAMETER RESONANT 
FREQUENCY 


CE1 CE2 


24” 24” 
24” be 
24” 55/a” 
24” 51/3” 


25.2MHz 
29.4 
35.0 
36.4 


were conducted with two I]-inch diam- 
eter copper-clad printed circuit board 
plates adjacent to the base of the verti- 
cal element. 

A number of antennas for use on 


440MHz, 145MHz and 29MHz have 
been built to evaluate the practical 
aspects of capacitive bottom-loading. 

The 29MHz model was tested exten- 
sively and found to be tunable from 


25.9MHz to 31.5MHz without changing 
the height of the vertical element, On- 
the-air performance on the amateur 10- 
meter band was excellent. 

Photo 3 on page 18 shows a 145MHz 
mobile antenna constructed with the 
capacitive bottom-loading feature. In 
months of on-the-air use, this feature 
has allowed tuning the antenna over a 
considerable frequency range as it was 
relocated to different positions on sever- 
al vehicles. Performance has been con- 
sistently excellent. 

So far as is known, no one has un- 
dertaken commercial manufacture of 
capacitively bottom-loaded antennas. 
Construction of practical models has 
continued. Because the authors are 
licensed radio amateurs, frequencies are 
available to them for experimentation 
without additional licensing. Models 
have been built for use from 3.5MHz to 
450MHz. Doty has made a few 
800MHz versions for use with his cel- 
lular telephone. Each of the antennas 
boast simple construction because they 


GAMBER-JOHNSON MODULAR MOUNTS - 7he 
only mounts that let you customize your installation! 


LOCKABLE MOUNT HEAD FOR LAPTOP COMPUTERS 
m Adjusts to fit all sizes of laptops. 
m Fits any of our Modular Mount Bases. 


AUTO FLOOR BASE 


= Mounts on floor beside hump. 
aw Fits any of our Modular Mount Heads or Racks. 


NEW ADDITIONS 
DS-10 Laptop 
Mount Head on 
DS-57 Auto 
Floor Base 


DS-SERIES MODULAR MOUNTS SYSTEM. Inter- 
changeable components put any array of mobile com- 
munications equipment in any vehicle. You design your 
installation to meet your needs. 


For complete literature VOW 1-800-GJ-MOUNT, 
(1-800-456-6868), Fax 715-344-5209 


Senscer-cgornnsom 


Service & Solutions 
801 Francis Street, Stevens Point, Wisconsin 54481 


VOY 
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A LEADING U.S. MANUFACTURER 
OF CELLULAR REPLACEMENT 
BATTERIES OFFERING QUALITY 
& SELECTION AT 

COMPETITIVE PRICES 


>» AUDIOVOX NOKIA-MOBIRA 
® DIAMONDTEL ® NOVATEL 

® GENERAL ELECTRIC ® OKI 

® MITSUBISHI ®» PANASONIC 

® MOTOROLA ® TECHNOPHONE 
® NEC ® UNIDEN 


New" MoBIRA P-30 


/ é ‘LATE 29-11 Parsons Boulevard © Flushing, NY 11354 
"InUS. & Canada Calll Toll Free (800) 221-0732 ¢ In NYS. (718) 961-2103 
Telex: 51060 16795 ® Fax: (718) 461-1978 
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have fixed, rather than adjustable, 
whips. 


Reference 


\. Henny, K., Principles of Radio, p. 462, John 
Wiley & Sons, 1938. 
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Photo 3. This 145MHz antenna features adjustable capacitive bottom-loading fortun- 7. Kraus. I... Amennas, p. 314, McGraw Hill 
ing the antenna across a range of frequencies without adjusting the length of the whip. Book Company, 1950. 


NEULINK 
lable Alternative 


K 
yneueiN 


v 


Announces the Immediate Availability of 
stry Standard” Telemetry Transmitters, Receivers, 
Complete Transceivers and Full Duplex Panels. 


Speech, Data, AFSK and RS 232 Compatible Interfaces 

CTCSS, DTMF and 2 Tone/5 Tone, Etc. 

2-4 Wire Hybrid, Duplexers, RF Bypassed Connectors and Repeaters. 
Control Board Options Available 

Low Current Drain 


Adjustable RF Power Output Control Recelvers 


Transmitters 


(Nat'l) 800-446-5778 © (CA) 800-424-3399 e FAX 619-587-0049 136 - 174 MHz 


406 - 512 MHz 
WI NEULINK 


928 - 960 MHz 
& Owisian of Celllronics 10040 Mesa Rim Road e San Diego, CA 92121 © (619) 587-0656 « TELEX 4993540 
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When 
every 
Second 
counts... 


Count on the reliability and performance 
of communications consoles from Orbacom 


In an emergency, reliable communications are the lifeline division multiplex (TDM) digital audio processing and 
for survival. That’s why so many communications systems complete microprocessor contro]. Operation is simple and 
rely on Orbacom’s CALIDA and TDM-150 consoles. Their menu-driven. Reliability is ensured through surge protection, 
superior performance and solid self-healing diagnostics, and battery backup. 


Eight levels of multi-channel radio and tele- 
ohone patch may be run simultaneously, 
and an internal paging signalling en- 
coder generates an:’ sequence you'll 

ever need. Plus the best two-year 
console warranty in the business. 


dependability have been proven in 
the most demanding applications. 


If you need the contro] flexibility 
of a big console on a small budget, 
CALIDA is for you. CALIDA handles 
16 channels, includes a multi-format 
paging and signalling encoder, is Take your pick. CALIDA for pro- 
completely user programmable, and fessional performance in smaller 
features a 12/24 hour clock, VU meter, CALIDA: Big console flexibility for smaller systems systems. And TDM-1S50 for state- 
alert tone, crosspatch, service of-the-art performance on 120 
intercom, desk mic with PTT and channels or more. Either way you 
monitor switches, surge protection, can count on Orbacom. Our com- 
and a wealth of other professional munications consoles are the most 
features. reliable you can buy, and have 
been since 1970. 

If your service requires a state-of- 
the-art dispatch console, Orbacom’s 
TDM.-150 is the solution. TDM- 
150 is a custom system, so we'll 


Call (609) 829-4455 

and let Orbacom solve your 
dispatching problems. Orbacom 
configure it the way you need it — Systems, Inc., 1704 Taylors Lane, 
up to 120 channels or more and Cinnaminson, NJ 08077; 
120 positions. TDM-150 uses time- TDM.-150: Our state-of-the-art, 120+ channel console FAX: (609) 829-6980. 


onpacom 
SYSTEMS, inc. 
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TABLE 1—Resonant frequency of a folded monopole radiator and counterpoise 
antenna system over different ground configurations. 


TEST FREQUENCY: 
ANTENNA: 
COUNTERPOISE: 
RF POWER INPUT: 


RF REFLECTED POWER: 


440MHz to 450MHz 

Folded monopole ‘‘4A"’ 

11” diameter, 72-radial, printed circuit ‘*C’’ 
1.2W from Kenwood 4AT transmitter 

Measured with Bird Model 43 with 1W element 


RESONANT FREQUENCY AND (V.S.W.R.) 


GROUND* 


None 


11” diameter 
(CP "C”) 


> 450 (1.138) 


Spacing—Counterpoise to Ground Plate 


>450 (1.138) 


>450 (1.150) >450 (1.165) >450 (1.178) 


8. Jausik, H., Antenna Engineering Handbook, pp. 
3-21 to 3-24, McGraw Hill Book Company, 1961. 


9. Welch, G.B., Wave Propagation and Antennas, 
pp. 180-182, D. Van Nostrand Company, 


10. Lee, P.H., Vertical Antenna Handbook, Sec- 
ond Edition, pp. 30-31, 56, 75-80, 115-117, Cowen 
Publishing. 


ll. Brown, G.H, and O.M. Woodward Jr,, “Ex- 
perimentally Determined Impedance Character- 
istics of Cylindrical Antennas.” Proceedings of the 
IRE, April 1945. 


12. Laport, E.A., Radio Antenna Engineering, pp. 
109-111, McGraw Hill Book Company, 1952. 


13. Doty, Frey and Mills, “Characteristics of the 
Counterpoise and Elevated Ground Screen,” 


Professional Program, Session 9, Southcon ’83 


16” x18" Rect. (IEEE), January 1983. 


23” Round 
32” Round 


442 (1.060) 
440 (1.060) 
<440 (1.190) 


442 (1,060) 
440 (1.060) 
<440 (1.190) 


442 (1.085) 
440 (1.138) 
<440 (1.222) 


442 (1.138) 
440 (1.201) 


14. Richmond, J.H., “Mi le Anter Cir- 
<440 (1.242) on onopole Antenna on Cir. 


cular Disc,” ZEEE Transactions on Antennas & 
Propagation, Vol. AP-32, No. 12, December 


1984, 
NOTES: For these tests an antenna having a resonant frequency above 450MHz 


(with no ground) was deliberately selected to show the effect of the 


IS. Doty, Frey and Mills, “Efficient Ground Sys- 
various ground plates. y, Prey ills i round Sys 


tems for Vertical Antennas,” QST, February 1983. 
* “Grounds” were copper-plated printed circuit boards. ene 


Since 1976 Marketronics has been a leading U.S. 
= supplier of telecommunications equipment to 
the world. With our expanded distribulion 
network. we are now able to bring the same 
speed. service, low prices, and reliability to 
customers throughout the U.S. 


Offering Rush Delivery On These And Other 
Fine Telecommunications Products: 


* ANDREW 


6 A ll 


Apt an anol)! N an 


Wortd Class Service starts with toll-free access to our knowledgeable, 
responsive sales representatives that know each of our products inside 
out. And it’s inventory in our warehouse. ready to ship same day. It's 
flexible credil lerms to meel your needs, and a computerized order 
tracking system thal looks up your account quickly, tracks shipments, 


and insures (hal your orders are received on time. 
Vv) 
Call us today and discover the World Class difference. ( & 
Zz 


1-800-683-6275 Marketronics 


CxS 
Gal x The Telecommunications Product Specialists 


A STOCKING DISTRIBUTOR OF TWO WAY RADIO EQUIPMENT ANTENNA SYSTEMS CABLE CONNECTORS POWER SYSTEMS ELECTRONIC TEST EQUIPMENT 


Beweecctes 


INES WAV a 
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THE SYSTEM THAT FULLY INTEGRATES 
TELEPHONE AND RADIO IN ONE COMPACT CONSOLE! 


POSITRON has the system that 
combines radio and telephone into one 
compact and versatile unit! It also 
integrates paging and call identification 
like no other system does! 


© Quicker, easier to use! 
POSITRON re-defines “user friendly"! 
You enjoy faster access to features, 
because everything's at your finger- 
tips, in one easy-to-operate unit! 


0 More compact! 


You get big-league performance with a 
small foot-print... everything you need, 
yet it takes up so little space. 


Head Office: Montreal 
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2 Highly versatile! 

Completely software programmable, 
POSITRON lets you easily configure 
your system to your particular require- 
ments such as: * Queue 1 to 4 * Instant 
transmit ¢ Speed dial * Take over dis- 
patcher ¢ Ring select. It is compatible 
with your current equipment and easily 
expandable to meet all your needs. 


2 Highly reliable! 

This POSITRON system was developed 
together with emergency services 
systems users thus ensuring the 
highest possible level of reliability. 


Offices: New York, Chicago, Los Angeles, Toronto 


0 E9-1-1 
Suppliers of E 9-1-1 Emergency 
systems and products. 


For further information, write or call: 


Ba POSITRON 


Where Communication Technologies Meet 


Positron Industries Inc. 
5101 Buchan Street 
Montreal, Quebec, Canada H4P 2R9 


(514) 345-2200 


‘If it’s not a whip, 
it won’t work’ 


That’s the reaction of many radio technicians, installers and users to 
mobile antennas that do not look like vertical whips. Here’s how short 
antennas work, and how height reduction affects antenna efficiency. 


By Jim Waldron 


Short mobile antennas offer advan- 
tages for mounting, concealment and 
less exposure to damage. Classic mo- 
bile antennas are formed from stainless- 
steel whips. The less a mobile antenna 
looks like the classic whip, the more 
skepticism it seems to generate, 

An explanation of some of the most 
widely used methods of reducing mo- 
bile antenna height might help to build 
confidence in shortened antennas. 


Base loading 
Figure 1 on page 24 shows one meth- 
od of shortening a quarterwave mobile 


Waldron owns Com-Rad Industries, Grand Island, 
NY. 


whip antenna. With the whip section 
shortened physically to less than a 
quarter-wavelength, a lumped induc- 
tance (loading coil) replaces the “miss- 
ing” length of whip to restore the elec- 
trical length to a quarter-wavelength. 
When RF energy is applied to a quar- 
terwave ground plane antenna, the 
highest current flows at its base. A load- 
ing coil placed at the base causes rath- 
er high power loss, as defined by the 
equation I7R = P, where I = current; 
R = resistance; and P = power. 
Virtually all mobile antennas are de- 
signed with 500 feedpoint impedance to 
match commonly used 500 coaxial ca- 
ble. The 502 impedance has two com- 
ponents, radiation resistance and con- 
ductor resistance. For a given antenna, 
the lower the radiation resistance, the 
higher the conductor resistance, assum- 


Why some people reject non-whip antennas: 


(© Resistance to change. 


( Many of the low-profile antennas, including the directional discontinuity ring 
radiator (DDRR) antenna, are considered ugly or silly looking, so they con- 
clude the antennas cannot possibly work. 


( Technicians do not want to be bothered with some of the peculiarities of in- 


stailation and tuning. 


C Non-whip antenna performance, in some cases, has not lived up to the man- 
ufacturers’ claims because sound design principles were not followed. 


ing the total impedance is 502. 
Figures 2 and 3 on pages 26 and 28 
show radiation resistances for various 
antenna wavelengths. These figures ex- 
press wavelengths as degrees. One 
wavelength is 360°; a half-wavelength 
is 180°; and a quarter-wavelength is 90°. 
The radiation resistance of a quarter- 
wave (90°) whip is about 3522. Shorten- 
ing the whip to one-half the length, 45°, 
reduces its radiation resistance to 72. If 
a 45° base-loaded whip provides a good 
match to S02 coaxial cable, it means 
430 of the total impedance is conduc- 
tor resistance. Thus, 14% of the power 
fed to the antenna is emitted as radio 
energy and 86% of the power is dissi- 
pated as heat, mostly in the coil and a 
little in the whip. The equation for cal- 
culating antenna efficiency is: 


Radiation resistance 


Efficiency = : 
Total impedance 

Try an experiment. Key a 100W trans- 
mitter for a few minutes into a base- 
loaded antenna mounted on a vehicle. 
Then feel the loading coil. Warm, is it 
not? 

Some designers place the coil near the 
center of the whip instead of at the base. 
The center placement raises the radia- 
tion resistance and therefore the anten- 
na’s efficiency. 


Continuous loading 

Another way to shorten a whip anten- 
na is to continuously load it, as with a 
helical winding. (See Figure 4 on page 
30.) A helical winding reduces the I7R 
loss by spreading the coil into the shape 
of a helix along the entire length of the 
antenna element. Because the coil, or 
helix, becomes the radiating element, 
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Made in the U.S.A. 
FCC and DOC 
Approved 


Straight Talk 
Double ‘Talk. 


It’s becoming a com- 
mon story in the paging 
industry. Your existing 
paging system can no 
longer compete with the 
new features offered by 
your competitors. The 
company that made the 
system has been acquired 
by another company that 
has a competing system. 
Support on the older sys- 
tem is slowing down. The 
new company announces 
that the older system will 
not be enhanced to provide 
competitive services. You 
are told that you have to 
buy a complete new sys- 
tem to be competitive — 
one of theirs, 

On one side, they make 
your existing system obso- 
lete. On the other side 
they ask you to spend 
thousands of dollars on a 
new system. And they are 
sO persuasive that you 
almost agree. 

But you should stop 
and consider the company 


that would treat a customer 
this way. This is not the 
company that made your 
original system. This is 
not the company that sup- 
ported you for all these 
years. The old company is 
gone. Many of the famil- 
iar people are gone. 

Consider the alterna- 
tive. There is another sys- 
tem manufacturer that can 
provide the enhanced ser- 
vices that you need to 
compete in today’s paging 
market. There is a com- 
pany that can provide a 
system to meet your needs 
today without restricting 
your growth tomorrow. 
There is a company that 
considers you as a partner, 
and that will support your 
business through its inevi- 
table growth. There is a 
group that understands 
paging from your point of 
view. 

The alternative has 
been available for years — 
it's Unipage. 

Circle (20) on Fast Fact Card 


Unipage has a complete line 


of paging systenis and pro- 
ducts from a small, highly 
efficient terminal for small, 
dedicated paging applications 
to large networking systems 
with millions of subscribers. 
Give us a call and we will be 
happy to send product liter- 
ature to you. Talk to Unipage 
before choosing your next 
paging system. We will help 
solve your paging problems, 


unipace., 


1509 Falcon 
DeSoto, Texas 75115 
(214) 224-3509 
1-800-367-2864 
FAX (214) 228-1430 
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Stainless Steel Cable Ties You Could 
Have Stayed On The Ground Today 


... and tomorrow and next 
week... The fact is, once 
you've bundled cable with 
BAND-IT EMA. Stainless Steel 
Cable Ties, it stays bundled. 


BAND-IT ENV.A. Cable 
Ties are made from 
high strength, corro- 
sion resistant 316 
stainless steel coated 
with Ethylene-Viny! 
Alcohol copolymer. 
Check these features 
and then call your 
local distributor or 
BAND-IT for complete 
information and a 
sample. 


PERMANENT — 


non-corrosive, unaffected by UV 


BAND-IT 


; THE CLAMPING EXPERTS 


and weather extremes. Won't 
crack or get brittle. 


EASY TO APPLY — unique 
fastening system locks with a 
flick of the wrist. 


SAFE — non-toxic, 
halogen free, fire 
resistant EVA. 
coating prevents 
damage to cable or 
interference from 
direct contact with 
stainless steel. 
REUSABLE — fast 
and easy to unfasten 
and refasten. 
VERSATILE — 
available in wide 
combination of colors, 
lengths and widths 
for any application. 


BAND-IT — IDEX, INC. 


A Unit of IDEX Corporation 
PO. Box 16307 

Denver, CO 80216-0307 U.S.A, 
(303) 320-4555 Telex 45-0009 


FAX 303-333-6549 


MEX 


(DEX CORPORATION 
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VOLTAGE 


2 CURRENT 


(A) 


Figure 1. One method of reducing the 
height of a quarterwave mobile whip an- 
tenna uses a lumped inductance at the 
base (A). The resulting low radiation resis- 
tance boosts 1’R losses as conductor loss 
becomes a proportionally larger compo- 
nent of the antenna impedance. At (B), the 
lumped inductance is placed near the cen- 
ter of the antenna, raising its radiation re- 
sistance and reducing |*R losses. 


its radiation resistance increases and so, 
therefore, should the antenna efficiency. 

Offsetting the expected increase in ef- 
ficiency is the common use of fine wire 
for the helix. Fine wire has more resis- 
tance than the heavier stock used to 
make metal whips and many loading 
coils. Furthermore, the wire normally 
is supported by a fiberglass and plastic 
form shaped like—a whip. The combi- 


OPTIMIZER 


es in electronic 


cent advance! 
Batteries nas 


rough re 


with the Opitimi 
Call or write tO 


for further details 


nation of fine wire and fiberglass-plastic 

form that supports it is lossy at radio 

communications frequencies. 
Although both methods (lumped in- 


_ 
o 


Although both methods 
(lumped inductance and 
the continuous loading) of 
shortened mobile whips 
perform acceptably... 
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ductance and the continuous loading) of 
shortening mobile whips perform ac- 
ceptably, the resulting antennas still are 
30 40 


ANTENNA HEIGHT—DEGREES Figure 2, Radiation resistance for anten- 


nas from 0° to 60° in height. 


Color Touchscreen Consoles from Avtec. 


ACCESS" - Advanced Concept Communications Exchange & Signaling System is a fully integrated, non-blocking, 
today— radio/telephone console system. Infrared color touchscreen technology, pioncered by Avtec for control of complex, 
Avtec high capacity, voice communications systems, is fast becoming the new standard in dispatch console systems, 

P.O. Box 599 Dispatcher Friendly— Most commands can be accomplished with just one touch on the easy-to-read color display. 
Batesburg, SC Maintainer Friendly— No computer programmers needed! Diagnostic and system tests ean be run by your 
29006,USA ps n personnel ae : 

; Management Friendly— ACCESS 
(803) 892-2181 compiles its own comprehensive reports, at 
FAX your command, 

(803) 892-3715 Budget Friendly— Data base changes can 
be made immediately on-site at the 
maintenance terminal, 


Call or write 
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YW he “X” series synthesized mobiles from 
, the pacesetter in communications. 


The "X" series 32 channel] (16 on lo band) mobile is available 
with two scanning modes: Priority scan and memory scan. Power 
outputs available are SOW VHF, 40W UHF and 50W lo band (up to 
100W optional). Accessories include the “Z” series digital voice 
storage unit. 


See us at the International Mobile Communications EXPO. 
March 28-30 in booth #112 


7 
{ 


Shinwa Communications of America Inc. 


2.0. Box 26407 Oklahoma City, OK 73126 
1-800-627-4722 FAX 1-800-759-1722 
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ANTENNA HEIGHT—DEGREES 


whip-shaped and are not short enough 
to eliminate all of the problems associ- 
ated with whips. 


...the resulting antennas 
still are whip-shaped and 
are not short enough to 
eliminate all of the 
problems associated with 
whips. 


Making a short helix antenna offers 
one solution. To make the helix ex- 
tremely short requires increasing its di- 


Figure 3. Radiation resistance for anten- 
nas from 50° to 140° in height. 


Crystals for many | 
applications 


For over 40 years, ICM has 
manufactured the finest in 
quartz crystals for every 
conceivable purpose 


A wide selection of holders 
are available to fit most any 
requirement. Our computer 
database contains crystal 
parameters for thousands of 
equipment types. 


Need crystals for 
communications, telemetry, 
industrial, or scientific 
applications? Let ICM's 
sales department assist you 
to determine which type of 
crystal is best for you, 
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Can we solve your 
crystal problem? 


For special purpose 
crystals, special holders, 
special sizes, call our crystal 
sales department. We will 
be pleased to provide 
recommended data 


International Crystal 
Manufacturing Co., Inc. 


P.O. Box 26330, 701 W. Sheridan 
Oklahoma City, OK 73126-0330 
Phone (405) 236-3741, Telex 747-147 
Facsimile (405) 235-1904 

Toll Free 1-800-426-9825 

24 Hr, Toll Free Fax 1-800 322-9426 


TEKIs 


If you have never sold TEKK products you may not 
know that TEKK is the most competitive low-cost 
product line available. You also may not know that we 
are a profitable company now completing three years 
of growth. 


From our $169 retail one watt unit to our “Hardbody” 5 
watt die-cast frame units, we have the right products at 
the right price with the best options. 


..And now to celebrate our 3 Anniversary, TEKK is 
offering a 99¢ Special with your 1* time opening order 
for TEKK radios. Just call your TEKK distributor or 
TERK by July 15" for details and further information on. 
all of TEKK’s competitive products. 


O Q Gren 


B 1S-200 
$219 USER 
F 2 ch/2 watt VHF 


PCI-150A 
$169 USER 
1 watt VHF 


& TS-470 
E2 ch/2 watt UHF 


PCI-VOX 


502 COAX 
TO XMTR 


ui 


TOP HAT 
DISC 


MATCHING 
NETWORK 


INSULATING 
POLE 


ameter. A large-diameter, short helix 
looks more like a spring than a whip. 

Building the helix from tubing instead 
of fine wire reduces conductor resis- 
tance, increases its bandwidth and gives 
it a rigidity that makes a plastic support 
unnecessary. Figure 4 shows a helix de- 
sign. With the use of a big diameter 
winding and a shunt feed, the top hat 
and matching networks are not needed. 

The use of tubing. a large diameter 
and a shunt feed reduces conductor loss- 
es to a point where the short helix’s ef- 
ficiency exceeds that of loaded whips. 
The helix’s rigidity eliminates signal 
strength variations that may be caused 
when whips flex. 


Extremely short vertical 

A lumped inductance at the base or 
center of a quarterwave whip may be 
used to shorten the antenna. So can 


Figure 4. Continuously loaded ‘helical’ an- 
tennas may be matched to 5002 with a net- 
work or a shunt feed. Some helical anten- 
nas match 50°) because their conductor 
resistance is so high. 


Where? 


Midian Has the 
Answers. 


Midian’s new IBM-compatible CAD System provides ANI, Status, Location, and Selective Calling for Modat®% Ge-Star® 
Midian Zap, DTMF, CCIR, EEA, and FFSK formats. The system supports system ID, individual unit or vehicle ID, 10 
status conditions, and 100 locations with time and date. Traffic can be logged to screen, disk, or printer, and messages can 
be edited as they appear. Competitively priced at less than $1000. For more information, call 1-800-MIDIAN’S. 


To Order Call Toll Free: 1-800-MIDIAN’S 


For Service Call (602) 884-7981 


FAX: (602) 884-0422 


MIDIAN ELECTRONICS, INC. / 2302 East 22nd Street / Tucson, Arizona 85713 
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This is the future of RF communications testing 


Only the 4031 STABILOCK™ has the flexibility, functionality and 
expandability that you need to meet tomorrow's RF testing needs as well 
as today’s: 

0 Multiple options via software — upgrades are easy 

O Memory card Test Setup storage 

0 Memory card Auto Run test programs 

0 Multiple analog and digital displays 

0 Standard U.S. and European formats 

© Built-in prompts and Help features 

© High Resolution Zoom Graphics 

0 22 test instruments in one 

ne ene eae © 1000 MHz spectrum analyzer 

GO 1 db combiner test 

0 Cellular test 

Call us today to see the future in action — the 4031 STABILOCK Test 
Set, 1-800-225-5765 in MA (617) 229-4825. 


Schlumberger Technologies 
Instruments Division 


Schlumberger & 


STABILOCK is a trademark of Schlumberger Technologies. Inc 


Schlumberger Instruments Schlumberger instruments Schlumberger Instruments Schlumberger Messgerate GmbH 
20 North Avenue Victoria Road 50 Avenue Ingolstadter Str. 67a 

Burlington, MA 01803, USA Farnborough, Hampshire Jean Jaures, BP 620-06 8000 Munchen 46 

Phone — 617-229-2548 GU14 7PW. England 92542 Montrogue Cedex, France West Germany 

1-800-225-5765 Phone — 0252-544433 Phone — 1-47-466700 Phone — 089-318890 


Circle (27) on Fast Fact Card 


lumped capacitance placed at the top of 


the whip. The lumped capacitance can 
be formed by a top hat made of a metal 
disk or a wire frame shaped like a wheel 
with spokes. It can be made into a 
sphere or it can consist of a continua- 
tion of the main element bent into a hor- 
izontal plane. Figure 5 (on the right) 
shows some of the configurations. 
Voltage and current that flow in the 


top hat are canceled by their voltage and 
current images that flow in the ground 
plane. The cancellation leaves the ex- 
tremely short vertical section as the an- 
tenna’s principle radiating element. 
Extremely short. capacitively top- 
loaded antennas with an extended hori- 
zontal section have been given various 
names. including directional discon- 
tinuity ring radiator. But they can be 


CALL TOLL FREE 


1-800-526-3935 
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EMERGENCY ORDERS 


are our specialty. Bomar delivers high 
performance crystals—on the 
double—when you need them, 
Technically speaking. our crystals are 
built rugged to last the life of the radio. 
And we guarantee it. Check us out. 
Send us your order—and we'll turn it 
around on the double. 


201 Blackford Avenue 
Middlesex. N.J. 08846 
In N.J. Call 201-356-7787 


TOLL FREE FAX: 
1-800-777-2197 


h—DEGREES 


GROUND 
(A) 


GROUND 
(B) 


h—DEGRESS 


GROUND 
(C) 


Figure 5, Extremely short, top-loaded an- 
tennas also are known as transmission line 
antennas. The top loading may be accom- 
plished with a disc or a wire grid. Alterna- 
tively, the antenna element may be extend- 
ed horizontally. 


thought of as transmission line systems, 
meaning that the spacing between the 
top hat and ground is extremely small 
and that voltages and currents flowing 
in parallel] along the top hat and ground 
plane cancel one another. 

Successful transmission line antenna 
design depends on two factors: vertical 
clement height and conductor loss. 

Figure 6 on page 32 shows the rela- 
tionship between vertical element height 
(expressed in degrees) and conductor 
loss with respect to antenna efficiency. 
The height of the vertical stub should 
be as great as possible, in keeping with 
the objective of the antenna’s low pro- 


VHFPQ Radio 


Very High Performance and Very 
High Quality in a VHF system. 
That's what you want...that’s what 
you get with VHFPQ Radio from 
RELM Communications. 


Advanced Features 


Both the new RMV60B mobile and 
the revolutionary RSP500 portable 
share the same advanced technology 
and features. 


¢ Continuous Track Tuning allows 
for access to the full 148-174 
‘MHz bandwidth with virtually 
no degradation. 


¢ Both offer built-in Digital Coded 
Squelch (DCS)* as well as 
CTCSS. 


e They feature RELM 
Communications’ Instant 
Priority™ button. Just one touch 
of the Instant Priority™ button 
puts either radio in its highest 
priority channel at the highest 
power level available. 


* DCS ts compatible with DPLG a trademark of Motorola, fie 


e Fast Scan technology allows both 
radios to scan their channels at 
a rate of up to 40 channels per 
second. 


¢ Both are synthesized and 
ruggedly built using SMD 
technology and 
aluminum chassis’ to better 
withstand higher levels of shock 
and vibration. 


The RMV60B has 1-45 channels which 
can be programmed into four separate 
scan areas with a priority channel for 
each area. The RSP 500 has 20 channel 
capability and a reversible display. 


When you need a VHF system that has 
power, quality and compatibility... 
look for VHFPQ Radio, from RELM 
Communications! 


REVM 


COMMUNICATIONS 

7707 Records Street 
Indianapolis, Indiana 46226 
(317) 545-4281 
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The RSP500 features a unique 
alpha-numeric reversing display 
so you will always be able to 
read it right side up no matter 
how it is being used. In normal 
operation, the RSP500 reads 
from the front. When belt 
mounted with the optional 
remote speaker/ mic, the display 
reverses itself so even though 
the radio is facing away from 
you, the display is still readable. 


OP Plus 


The smartest way to get ultra-high 
performance in 2-way mobile radio. 
Now with advanced, greatly simpli- 
fied software that makes operator 
access to the Midland Syn-Tech I! 
capabilities even easier. Plus a wide 
array of options 
to fit your 
needs exactly. 
All in compact 
units, remark- 
ably simple to 
use, flexible, 
and affordable. 
Up to 320 
channels, programmable in up to 
16 groups. Wideband. Built-in pro- 
grammable 
CTCSS/DCS, 
DTMF/ANI, 
burst-tone 
encode, 2805 
Hz decode, 
m=) channel scan- 
2) ning with dual 
priority, TOT and BCLO. Data capable. 
Programmable switch/indicator 


It’s “simply”’ 
superior. 


A 


functions, plus a choice of control 
panels. Options include signaling, 
voice security, digital voice storage, 
and vehicular repeaters. Syn-Tech II 
is rugged, too: Die-cast chassis. 
Meets or exceeds MIL 810-C/D for 


shock and vibration. Optional MIL 
810C/D salt-fog, dust, and rain pro- 
tection. Price? Awhole lot less than 
anything remotely comparable! 
Now ... two-year limited warranty! 


Midiand LMR. 
The smart 
way to go. 
For more information on 
the versatile Syn-Tech I 


mobiles, ask for this 
FREE brochure today! 


1/800-MIDLAND 


(ext. 1690) 


Midcano| |i" 


LANO MOBILE RADIO 


© 1990 Midland International Corporation 


Circle (30) on Fast Fact Card 
34 Mobile Radio Technology July 1990 


_ 
o 


Pot tty 
ee. SEE 


wn 
lu 
uu 
oa 
2] 
mH 
a 
= 
uw 
z 
<= 
—l 
a 
Q 
= 
=) 
o 
oa 
S 
ty 
> 
o 
oa 
< 
=< 
=z 
2 
uy 
= 
= 
< 
ts 
oO 
— 
= 
2 
Lu 
= 


RADIATION EFFICIENCY (%) 


Figure 6, With low conductance loss, a transmission line antenna with a 90° horizontal 
element fed by a section only 20° high can achieve efficiencies approaching 90% or 
more. 


GET COMPLETE DETAILS 


about the products 


advertised or described 


in this issue. 


Use Reader Service Card. 


PreeOne....an Features, Functions & Formats at a Realistic Price. 


esi aon poe) rs 00 
INCORPORATED (800) 222-5570 


16429 Evergreen Place, Lynnwood, WA 98037 (206) 745-6060 FAX 
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file, The antenna element should have 
a large conductive surface to reduce 
conductor loss. The graph in Figure 6 
shows that with element height of 20° 
and the use of a low-loss conductor, an- 
tenna efficiency can approach 90% or 
more. 

Mobile antennas of the transmission 
line type can be covered with protective 
radomes for use where whips are im- 
practical. They can be mounted inside 
and underneath vehicles. They are less 
obvious than whips, making them less 
susceptible to theft, making it less ob- 
vious that radio or telephone equipment 
is inside the car and making them at- 
tractive for use in surveillance. 

Extremely short antennas seem to 
couple into the environment more read- 
ily than whips. Whips project above 
light bars, tool boxes and other vehicu- 
lar accessories. When a short antenna 
couples into a nearby object, the anten- 
na becomes detuned with respect to fre- 
quency and input impedance. The 
detuning can be remedied if the anten- 
na is designed for field adjustment, 


Are you 
scrambled? 


which is a must for successful antenna 
performance. 

Several manufacturers make antennas 
that use lumped inductance whips, hel- 
ically wound whips, short helixes and 
transmission line configurations. 

Solving your problems with an alter- 
native antenna design could be worth 
the razzing and flak you may hear from 
those who tell you, “If it’s not a whip, 
it won't work.” 


If you use scrambling or encryption 
to keep your radio communications 
private, remember that your station 
identification must be transmitted 
“in the clear.’ 


Call signs are the most important 
ingredient in interference control, 
Be sure your operators or automatic 
equipment transmit your call sign 


often. 
References 


® during each transmission or 
exchange of transmissions. 


|. ARRL Antenna Handbook, American Radio Re- 
lay League, Newington, CT. 1976, 


nm 


@ every 15 minutes during 
continuous operation 
(non-public safety). 


. Belrose, John S., “Transmission-Line Low- 
Profile Antennas, QST, December 1975. 


3. Bishop, Don, “Helical Antennas Replace Low- 
band Quarterwave Whips.” Mobile Radio Tech- 
nology, pp. 38-44, September 1989. 


@ every 30 minutes during 
continuous operation (public 


, ; safety). 
4. Bishop, Don, “Undercover ‘Untenna’ Goes Un- 
derneath Unmarked Cars,” Mobile Radio Tech- 


A public service message from 
nology, pp. 20-21, September 1986. 
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..-ever get the feeling 
your running your paging 
terminal in the dark? 


Statistical Control Systems Corporation 
3430 27th Parkway @ PO Box 2844 
Sarasota, FL 34230-2844 
813-954-8816 / 8819 @ Fax 813-954-8624 
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Unfortunately simple page deformatters, stat cards and 


“This is the best picce of test cquipmeat to come along in years.”’ 


Most systems operate at 30% or less efficiency. 
Is yours one of them? 


cal] counters won’t shed any light. 
You need full “off the air” system analysis. 


You need the Interceptor 5103™. 


Automatic digital format detection allows for unattended operation. 
Real-time display of received paging data in multiple formats. 
Real-time analysis of batch efficiency by format. 

User selection of target capcodes for selective capture and testing. 
Keyword search allows for screening of pages by message content. 
Date/time stamping of all received pages. 

Sclectable printer/disk logging of all paging traffic. 

Built-in report generator for user definable reports. 

On-line storage of captured batches displays content by frame. 
Wrap-around 24 hour statistical summary of paging traffic by format 
provides breakdown of airtime usage, total paging through-put, message 
content, and format cfficiency for evaluation of channel loading. 
Off-line utilities to help you maximize your system through-put, 
minimize delay time and increase channel loading capacity. 


See why our customers say. 


Call for your free Demo Disk today! 
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Kyodo’s land-mobile radios have 
gained world-wide acceptance for their 
features, reliability and value. Our 
full-featured line includes portables, 
mobiles, base and repeater stations. All 
are available with popular control and 
signalling options. 


Our KG110 Series Base and Repeater 
Stations are packed with features: 


@ Upto 99 synthesized, 
programmable channels. 


e@ Simplex base or duplex 
base/repeater operation, 


. ; 7 ; 
For example, our Base Station continuous duty. 


Controller, the KBC-8000, provides the ; 
following capabilities: @ Choice of 50 watt or 120 watt 


transmitter outputs. 


e@ Controls up to 8 base stations, both 


e wis * ow WwW ve P Z ” o io } 
individually and simultaneously. Now we've moved to a new location 


And we have many new products we’re 
sure you'll want to know about. Why 
not give us a call? 


e@ Allows simultaneous 
communications for up to 8 
operators. 


e User-friendly controls, dual 
speakers, LCD quartz clock,. 
clectret microphone, and 
telephone interface. 


This device has not been approved by the 
Federal Communications Commission. 
This device is not, and may not be offered 
for sale or lease, or sold or leased until the 
approval of the FCC has been obtained. 


@ Cross channcl repeat between any 
2 of the 8 base stations. 


e@ Permits public address from any 


mobile unit to every other mobile > _ 
unit kyodo west 


Kyodo West, Inc. e P.O, Box 112728 @ Pittsburgh, PA 15241 USA @ (412) 281-7895 @ 1-800-535-2082 @ FAX : (412) 221-9518 
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What it will take to cure 
mobile RF interception 


Electronic devices in vehicles that emit and intercept unwanted RF energy 
cause problems ranging from communications difficulties to safety risks. 
Technology and regulation offer solutions. 


By Robert H. Schwaninger Jr. 
and Alvin Markwardt 


Vehicles driven by two-way radio and 
mobile telephone users are battle- 
grounds for spectrum supremacy. Au- 
tos and trucks carry multiple RF ener- 
gy sources, some of which may disrupt 
the operation of receivers, engines, 
brakes and accessory equipment. 

Silently and invisibly, receivers strain 
to isolate radio signals. Microprocessors 
bang out clock rhythms to push data 
through gates. Ignitions flash RF light- 
ning. Transmitters scream to be heard 
above the din. 

Incidents of unwanted interception by 
one device of RF energy generated by 
another are increasing: 

Antilock brake devices intermittent- 
ly lock up as an on-board UHF, VHF 
or HF transmitter activates or passes by 
while broadcasting. 

Microprocessor-controlled fuel injec- 
tion devices malfunction as a ISW VHF 
or UHF transmitter broadcasting from 
another vehicle passes by. 

Car air conditioning units turn to full 
heat when a transmitter activates in the 
vicinity. 


Who’s responsible? 

* Radio dealers—RF _ interception 
problems confront two-way radio and 
mobile telephone dealers when a cus- 
tomer asks why his radio and vehicle are 


Schwaninger is a partner in the Washington, DC, 
law firm of Brown and Schwaninger. Markwardt 
is a Communication engineer, electromagnetic 
engineer-technician, IEEE life senior and Radio 
Club of America member. 


not compatible. A better informed deal- 
er can answer the question and resolve 
the problem. Because two-way radios 
and mobile telephones usually are the 
last items to be installed after the vehi- 
cle is assembled and the accessories are 
in place, customers assume the radios 
and telephones are at fault and that the 
radio dealer must be responsible. 

e FCC—The FCC regulates devices 
that emit RF energy. But the agency 
does too little in making sure various RF 
devices are compatible with one anoth- 
er in the “RF environment.” Industry, 
perhaps through necessity, does far 


more to design devices to fit the ‘ve- 
hicular environment” than the FCC 
does in creating reasonable regulations 
to protect the RF environment. Of the 
many RF devices often found in a vehi- 
cle, few are subject to effective FCC 
regulation. (See box below.) The re- 
mainder must be designed by engineers 
who appreciate the regulatory backdrop. 

© Auto dealers—RF interception is 
not a subject most auto dealers under- 
stand. An informal survey of dealers in- 
dicates the subject is not covered in 
training classes. 

Out of 1,000 vehicles in use, perhaps 


RF energy sources in vehicles 


0 on-board computer system. 
3 spark plug ignition. 
C RF car alarm system. 


( garage door opener transmitter. 


"> electric motors for windows, windshield wipers and fans. 


— digital watch on the driver's wrist. 
C two-way radio. 

i mobile telephone. 

CO) pager. 

C- laptop computer, 

C radar detector. 


C1 broadcast radio receiver. 


- brush motor devices that may be plugged into the cigarette lighter socket. 


SSE eS a a a SY 
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Sindair’snew it” 
SRL-441 antennae 


What you see 
is what you get 


Actual Size: 


O With a 200 MHz 
bandwidth that covers 
everything from 800 MHz 
conventional to 900 MHz 
data frequencies. 


O For trunking, conventional, 
multipoint, and paging 
systems. 


O Negligible wind load and 
impervious to ice. 


O Eliminates multiple 
antenna inventories for 


various 800-900 MHz 
radio services. 


A Tradition of Innovation 


Sinclair Radio Laboratories, lnc., 675 Ensminger Road, Tonawanda, 
New York 14150, U:S.A. / Phone: (800) 288-2763, (716) 874-3682 
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as few as 25 to 35 may be involved in 
RF interception problems. Examples in- 
clude cars or trucks that fail to start 
when near active transmitters and col- 
lisions caused by braking system 
failures. 

® Auto manufacturers—Many auto 
warranties define non-factory-installed 
equipment as vehicle modifications. 
They go on to say that a modification 
that damages a factory part may void the 
warranty. In practice, a two-way radio 
transmitter or mobile telephone that af- 
fects a vehicle’s operation or damages 
a vehicle computer or control system 
may void the warranty. 


The regulatory fix 

RF sources may be divided into two 
categories, regulated and non-regulated. 
Non-regulated devices include spark 
plugs, power lines, wiper motors, heater 
motors, power window motors, alterna- 
tors and most of the brush motor devices 
that plug into cigarette lighter sockets. 
These devices cannot be affected by RF 
they intercept. RF they create is unregu- 


RF energy sources 
outside the vehicle 


1 power lines. 
0 cable TV lines. 
0 industrial RF lighting devices, 


Cj radar guns. 


C transmitters of all kinds. 


lated by the FCC. Radio spectrum users 
simply must live with the RF pollution 


created by these unregulated devices. 
Nevertheless, manufacturers have done 
a reasonable job of desensitizing other 
devices to RF generated by these un- 
regulated devices. 

The remainder of the devices are 
regulated, in some manner, by the FCC. 
If it did in fact regulate all the other 
devices, the FCC would be doing a 
comprehensive job. But the manner of 
regulation is quite telling. 

Regulated devices can be divided into 
two subcategories, operator regulation 
and production regulation. 

* Operator regulation—In many 
cases, the FCC regulates an RF device's 
operation, not the device’s manufactur- 
er. The vehicle’s driver thus has all the 
responsibility for his use of the radio 
spectrum. Considering the average con- 
sumer’s level of sophistication about 
electronics, this form of regulation is 
mostly ineffective. 

For example, the use of a car’s on- 
board computer system is subject to 
FCC regulation, but its manufacturer is 
not. If the on-board computer emits RF 
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STI-CO’s custom disguised VHF broadband antennas cover the entire 


frequency range of 150-174 MHz. 


Our cellular style VHF broadbands cover that range and alse the 806- 


896 MHz band. 


STrcoO 


INDUSTRIES, INC. 
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Now, STI-CO proudly introduces CELLULAR ELEVATED FEED STYLE 
UHF BROADBAND ANTENNAS. They cover 20 MHz within the 406- 
5172 Miz frequency range! 


More great coverage from STI-CO. 


11 COBHAM DRIVE / ORCHARD PARK, NEW YORK 14127-0656 / (716) 662-2680 
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2050 S. BUNDY DRIVE, LOS ANGELES, CA 90035, COMMUNICATIONS EQUIPMENT 
TOLL FREE: 1-800-877-7979, PAX: 1-219-826-7790 IN-STOCK AND READY TO SHIP 


ALSO IN STOCK: ABA Radio Data Products; ALEXANDER Batteries, RF Connectors, ASTRON Power Supplies, BIRD RF Wattmeters, CENTURION 

Antennas, COMM SPEC Tone Products, CONNECT SYSTEMS Telephone Interconnects, EIMAC RF Tubes, HENRY RF Amps, HOXAN Photovoltaic 

Panels, HUSTLER Antennas, ICOM Radio Products, JABRO Batteries, LARSEN Antennas, MAXON Commercial Radios, MOTOROLA RADIUS Radios, 
MULTIPLIER Batteries, PIPO Touch Tone Pads; TEMPO Commercial Products, UNIDEN Scanners, YAESU Commercial Products. Circle (36) on Fast Fact Card 


energy that is intercepted by other clec- 
tronic devices, the car manufacturer is 
not responsible to the FCC. Instead, 
FCC rules make the driver of the car 
responsible for protecting the RF 
environment—protection made neces- 
sary by the inadequate design of the on- 
board computer. Although this explana- 
tion is legally correct, try to tell it to the 
person who spent a few thousand dol- 
lars on a cellular telephone only to dis- 
cover it does not work in his $40,000 
car because the on-board computer 
emanates spurious emissions. 

© Production regulation—Although 
the FCC regulates many devices used 
in vehicles and used where vehicles 
travel, the agency does not test most new 
devices to see whether they emit exces- 
sive RF and tests no devices to see 
whether they intercept RF from other 
devices too easily. Instead, the FCC cre- 
ates production rules and accepts appli- 
cations for authority to market RF 
devices. These applications include test 
reports that show compliance with FCC 
emission standards. Based on the appli- 
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cant’s assertions, the FCC grants 
authority to market and sell the devices 
in the United States. 


The FCC grants 
authority to sell a 
device, not to make a 
device. This means 
manufacturers are not 
automatically 
responsible for devices 
they produce. 


This method regulates laptop com- 
puters, two-way radios, mobile tele- 
phones, garage door openers, radar de- 
tectors, pagers and other devices. The 


WHEN 
SMALLER IS 
DEFINITELY 
BETTER. 


FCC grants authority to se// a device, 
not to make a device. This means man- 
ufacturers are not automatically respon- 
sible for devices they produce. If the 
manufacturer is an offshore producer, 
for example, it is the importer who is 
responsible to the commission, not the 
manufacturer. 

A manufacturer who wants to sell 
devices under its own name must obtain 
authority from the FCC. The manufac- 
turer becomes responsible for meeting 
RF emission regulations for its equip- 
ment. Many of the largest names in two- 
way radio, mobile telephone and pag- 
ing equipment are directly responsible 
to the FCC for their equipment. 

But many manufacturers do not mar- 
ket their own equipment. Instead, a dis- 
tribution or retail entity acquires FCC 
authority by filing its own application. 
FCC rule enforcement, therefore, may 
become focused on the integrity and 
knowledge of “XYZ Importers and Dis- 
tributors,” whose address and existence 
rarely are verified by FCC staff. 

With some fine tuning and better in- 


Centurion’s Ear Com has long been an effective way to convert your 
two-way portable radio into a convenient hands-free communications tool. 


Now Ear Com is better. 


Because we've made it even smaller. At under 4 in. x 2 in., it’s less 
than half its former size. So you carry less weight and less bulk into 
your work, with freer, easier movement. And the improved molded 
ear transducer fits better to minimize background noise. 

But some things haven’t changed. With Ear Com, you can still 
work with both hands while keeping in direct radio contact with 
your office, command post, or colleagues in the field. 

Now you can try Ear Com for 30 days at no cost or obligation. 


Call toll free 1-800-228-4563 for full details. 


CENTURION Zen 


(NTERNADOMAL we ~ 


P.O. Box 82846, Lincoln, Nebraska 68501 U.S.A. 
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The PM / AM.- 1600S The color CRT displays all information necessary to test an 


RF transmitter or receiver. Keystrokes are kept to a minimum 


combines a large by the extensive use of “soft keys”. The user can even select 


the colors to be displayed from a 16 color palette. The result is 
color CRT and alevel of operator convenience never before encountered ina 
multiprocessor sa eraiaedal agg 


is The RF system of the new FM/AM-1600S provides excellent 

control to provide spectral purity along with FM, AM and M capabilities. The 

instrument's independent RF Generator and Receiver allow 
maximum frequency offsets to 1 GHz for applications such as cross-band 
perform ance and repeater tests and RF injection while signal tracing a receiver 

front-end and [.F 
ease of use. The digitized Spectrum Analyzer provides scan widths from 

1 kHzidiv to full scan, plus store, recall, compare and peak hold 

trace modes. Log scales of 10 or 2 dB/div and amplitude units 

scaled in dBm, dBuV, dBmV, dBV or dBuW. 

Additional unique features include Tracking Generator; 

digitized 1 MHz Oscilloscope; 2 AF Function Generators; Bit 

Error Rate (BER) Meter and multiprotocol Data Communications 

Generator; Power Meter with extended dynamic range of 

0.2 mW to 200W/;; “store” and “recall” of front panel setups; 

RS-232G, IEEE 488.2-1987, SCSI (ANSI X3.131-1986) and EGA 

interfaces. 

Experience the ultimate Radio Communications Service 

Monitor. Contact IFR Systems, Inc. or 
your /ocal IFR representative. 
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Radio Communications 
Service Monitors by: 


Innovative Accomplishments 


in Design — 


1FR SYSTEMS, INC. 

10200 West York Street 

Wichita, Kansas 67215-8935 U.S.A 
Phone 316/5 

TWX 91IQ-741-6952, FAK 316/524-2623 
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formation collection, FCC regulation 
might work better. In particular, a great- 
er effort to verify the contents of appli- 
cations would go a long way toward pro- 
tecting the radio environment. 

Unfortunately, FCC records are filled 
with examples of grantees of FCC 
authority who have cut corners and who 
have marketed devices that either do not 
function well in an RF environment or 
that prevent other devices from func- 
tioning properly. As the FCC enforce- 
ment dollar continues to shrink, inci- 
dents of improperly manufactured and 
marketed RF devices will increase and 
the threat to the consumers’ RF environ- 
ment will become greater. 


No application needed 

There is a class of devices for which 
no application is submitted to the FCC. 
Instead, the manufacturer simply states 
it has produced a device that complies 
with the FCC rules. The grant of FCC 
authority is automatic; no test reports 
are required to prove the device will not 
harm the RF environment. Millions of 


AUTOMATIC TELEPHONE INT 


DATA SIGNAL, INC. 


SERS 


AM-FM receivers are authorized for 
sale without a single shred of technical 
data ever being submitted to the FCC. 
Compare that with the mounds of tech- 


There is a class of 
devices for which no 
application is submitted 
to the FCC. Instead, the 
manufacturer simply 
states it has produced a 
devices that complies 
with the FCC rules. 


nical information that a radio common 
carrier must submit to support a license 
application for a single 20W base sta- 
tion, for example. 
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When this quasi-laissez faire regula- 
tory approach is applicd to the automo- 
bile’s cramped radio spectrum environ- 
ment, the burden falls on industry to 
resolve RF emission and RF intercep- 
tion problems. 

Radio dealers need to develop a keen 
appreciation of the RF environment in 
which the equipment they sell will op- 
erate. A greater knowledge of the inter- 
action between electronic devices in the 
RF environment is becoming more and 
more important in selecting equipment 
for inventory and sale. 

Greater expertise in electronic diag- 
nostic techniques to overcome custom- 
er complaints about malfunctions 
caused by excessive RF emission or RF 
interception soon may required. Mere- 
ly substituting one brand of equipment 
for another in a customer's car may not 
solve the problem. 

Two-way radios, pagers and mobile 
telephones may no longer be rated by 
receiver sensitivity alone. Instead, man- 
ufacturers may need to concentrate on 
selling the notion of their receivers’ pro- 
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ATI-300 


AUTOMATIC TELEPHONE INTEACONNECT 


TWO NEW INTERCONNECTS 


ATI-300 
$495-$595 


ATI-100 
$249-$369 


¢ Full, Half-Duplex or Simplex operation 
* Electronic voice delay 

© Desk or Rack Mount version 

* */# Connect/Disconnect 

© Regenerated Tone or Pulse Dialing 
Direct Voice Dispatching 

® Selective Calling (DTMF-DTMF) 

© Mobile Activity and Timeout Timer 

* Ringout or Auto Answer on 1-4 rings 
* Busy Channel Ringout Inhibit 

© Transorb Lightning Protection 

© Front Panel station LED's 

* COS polarity reversal 

* 12 VDC powered 


¢ All of the Features of the ATI-100, plus: 
* Local and remotely programmable via DTMF 
* 35 programmable ANI's (Local or remote) 
Verified Global or ANI Access 

© Verified Positive Disconnect 

© Toll restriction per user (local or remote) 
© Two-tone pager 

® Control Station capabilities 

* DTMF. CTCSS. 2-tone Selective Call 

¢ Mobile-to-mobile Selective Call 

Verified Repeater Access 

* CWID-Loca! or Remote Programmable 

© Channel Monitor Capabilities 

© DTMF or Rotary Overdialing 


DATA 
SIGNAL 


INCORPORATED 


© Programmable Voice after Page 

* Auxiliary Relay for Channel Control 

* Three Programmable Relays for Remote Control 
* Busy Signal Disconnect 

¢ Dial Tone Disconnect 

© Telco Go-ahead Tone (Programmable) 
© Dip Switch Programmable Timing 

© Dip Switch Selectable Features 

© Simplex Electronic Voice Delay 

© Half-Duplex Privacy Modes 

* Busy Lockoul 

* Programmable Secret Access Code 

* Unique Station Signalling Tone 

¢ All Features are standard 


2403 Commerce Lane 
Albany, Georgia 31708 
Telephone: 912-883-4703 
Toll Free: 800-652-9296 
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The end is only the beginning. 


Considering the lousy weather 
they have to put up with, all 
coaxial cables should wear 
foul weather gear. 


That's why CELWAVE shrink fits 
a tough, cross linked, polyolefin 
sleeve to our unique, solder- 
less, clamp-on connectors. 

We put it on at your request to 
give them extra protection 
against the elements. 


CELWAVE manufactures quality 
low loss foam cables and 
moisture resistent connectors 
in the sizes you need: ¥2”, 7”, 
1%", 1%." and the new super 
flexible LLFLEX 12. 


GSA Contract #GSOOK88AGS0718 


Have some ¥2" or 7%" Heliax® 
foam connectors in stock? No 
problem—you can use them 
on our cable and vice versa 
since these CELWAVE cables 


CELWAVE 


® Heliax is a registered mark of Andrew Corporation 
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and connectors are completely 
compatible with foam Heliax®. 


Avoid the hassles of split ship- 
ments and separate purchase 
orders. Insure system integrity. 
Buy your cable as well as 
antennas from CELWAVE—the 
quality source for complete 
antenna systems. 


From beginning to end. 


For more information, call or 
write CELWAVE, Route 79, 
Mariboro, NJ 07746. Toll free 
1-800-321-4700. In New 
Jersey 201-462-1880. 

Telex 494 4313 CEL NJ 
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tection against undesired signals from 
consumer devices and computers, too. 

Greater efforts in providing informa- 
tion to customers may be required so a 
driver is made aware of his RF environ- 
ment. Without the driver’s cooperation, 
FCC regulations directed at the opera- 
tion of RF devices is wasted on unin- 
formed and mystified customers. 

The FCC must do more to protect ra- 


dio dealers and customers. Although 
most manufacturers of electronic 
devices may design equipment to meet 
the challenges of the RF environment, 
without FCC intervention, a few sharp 
operators can create havoc on that en- 
vironment. Money to be made in con- 
sumer electronics is too attractive to ex- 
pect the trend toward marketing 
improperly manufactured and illegal RF 


'SELECTONE MEETS THE CHALLENGE OF 
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MODEL ST-205 2-TONE MINIATURE DECODER 
Fully compatible with most two-tone sequential formats, the ST-205 represents a breakthrough in both 


size and capability: 
@ Measures 1.8”L x 0.82”W x 0.20°H 
= Compatible with Motorola, GE, Plectron, 
and Reach é 
@ Compatible with F1 or F2 Group Cail 


® Multiple outputs for portables & mobiles 
@ Fully field programmable 
@ Transmit limit timer 


FOR FULL FACTS, CALL TOLL FREE 1-800-227-0376 


“Selectone 


SELECTONE CORPORATION 
23278 BERNHARDT ST., HAYWARD, CA 94545 
PHONE: (415) 887-1950 FAX: (415) 887-4011 
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devices to reverse unless the FCC pro- 
vides effective rule enforcement. 

Commercial aircraft communications 
equipment manufacturers offer an exam- 
ple of manufacturing techniques that 
have overcome RF interception prob- 
lems. Such equipment includes more 
metal and less plastic, shielded cable 
and shielded connectors. Critical signal 
leads are filtered. Wide, braided 
grounding straps climinate voltage 
differences between units. 

RF device and auto manufacturers 
should take the following steps to im- 
prove vehicle safety and reliability in the 
RF environment: 

(1) Require subassembly manufactur- 
ers of electronic controllers to shield 
cabinets, cases, connectors and cables. 
Specify low-pass feed-through filters 
and ferrite beads on each signal lead and 
de supply line. 

(2) Provide zipper-closure metal con- 
duit for all signal and de leads to and 
from the controlled device and back to 
the centralized electronic controls. 

(3) During the vehicle's mounting 
and assembly, provide a grounding path 
between components. Investigation of 
RF interception incidents reveals metal 
tie down clamps are painted on the in- 
side. Paint insulates the connection, the 
opposite of the desired effect. 

(4) Provide a low-impedance ground- 
ing path across hood hinges, engine 
mounts, hood latches, hood guides, all 
subassemblies and the microprocessor 
system. 

(5) Insist that suppliers and manufac- 
turers of electronic fuel-injection equip- 
ment, microprocessors and other elec- 
tronic accessories supply products that 
are not susceptible to RF interception. 
Institute procedures to test and inspect 
the products to prove they meet the 
requirement. 


Cooperation 

As time goes on, the 7-foot by 5-foot 
space that makes up the interior of the 
average American auto will continue to 
be the most congested RF environment 
in the country. Industry and government 
should cooperate in taking steps to keep 
this vital RF environment safe and func- 
tional for consumers. In this way, every- 
one can continue to benefit from the 
continuing advances that radio commu- 
nications technology will bring. 
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SPECIAL OFFER... 


Exclusively for readers of 
Mobile Radio Technology 


As a reader of Mobile Radio Technology, you're 
eligible to keep up on new cellular technologies with 


Cellular Business magazine—and SAVE! As a 


qualified reader, you'll receive one year at the basic 
subscription rate of $24.00. That’s a 43% savings off 


the single copy price! 


Your subscription will include 12 issues packed with news about the entire cellular 
industry. Every month, Cellular Business offers valuable information in departments and 


articles covering: 


@® New Products 


@ New Technology 


@ Industry News/Events 
@ Carrier News 


® Cellular Legal Topics 


In addition, the annual Buyers’ Guide in the October issue lists manufacturers by product 
category, industry associations, and other important industry contacts and addresses. It 
will serve as a handy guide for you all year long! 


To subscribe—and qualify for the SPECIAL RATE—simply complete the form below and 
mail it, along with your payment instructions, to: Cellular Business, P.O. Box 12928, 


Overland Park, KS 66212. 


P.O. Box 12928 
Overland Park, KS 66212 


SUBSCRIPTION APPLICATION 


Receive 12 issues of Cellular Business... 
including the annual Buyers’ Guide 
in the October issue. 


Yes! 


O 1 year for $24* 
Foreign (including Canada): 1 year $30* 


Please enter my subscription to 
Cellular Business. 


(1) Check enclosed O Bill me. 


Please print or type: 
Name 

Company 

Address. 

City 

State 

Phone No. ( ) 


*Rates for qualified individuals only. Non-qualitied rates are $36 a year in U.S, and $42 
a year in Canada and other countries. 


MRJ 


Title 


Zip 


ALL QUESTIONS MUST BE ANSWERED. 


1.) 


2.) 


3.) 


4.) 


Do you wish to receive CELLULAR BUSINESS? 
0 Yes [) No 


Signature 
Title 
Phone No. ( ) 


Date 


Please check the one category that best describes your title: 


01 (0 Owner/PresidenvCEO 06 () Technician 
02 () Vice President 07 (0 Purchasing Director/ 


03 L) Director/Manager Manager 
04 ) Engineer 08 L) Marketing/Sales 
05 ) Service Mgr/ 09 (|) Other 


Supervisor 


Please check your cellular business involvement: 


20 | Wireline Company 29 |.) Government Official 

21 |_| Non-wireline Company 30 |) Communications 

22 () Dealer Consultant 

23 LI Distributor 31 (J Investment Analyst 

24 () Reseller 32 () Manufacturer/Supplier of 


25 L) Agent Cellular Equipment 
26 () Installation/Maintenance Service 

Facility 33 () Manufacturer's 
27 |) Communications Representative 


35 [) Volume User of Cellular 
Radiotelephones 
34 () Other 


Engineering Firm 
28 | Communications Law 
Firm 


Check the statement that best describes your role in the purchase 
of cellular equipment: 


11 Make final decision to buy a specific make or model 
2 L) Recommend make or model to be purchased 
3 (J Have no part in specifying or buying 
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How analog scrambling fits 
tactical security needs 


Various analog scrambling methods offer opportunities for two-way radio 
communications system operators to prevent eavesdropping. Scrambling 
adequately protects most commercial and public safety communications. 


By Don Bishop 
Editorial Director 


Analog scrambling helps commercial 
repeater operators to serve more users 
and helps public safety agencies to pro- 
tect tactical communication. “Tactical 
communication” has little or no value 
hours or days after it takes place. Thus, 
scrambling methods that require a lot of 
time to decode adequately protect tac- 
tical communication. 

Radio communications service 
providers generally avoid placing com- 
peting users on the same community 
repeater. Competitors might be tempt- 
ed to monitor each others’ radio traffic, 
a maneuver that leads to dissatisfaction 
with the radio service. 


Preventing eavesdropping 

Public safety radio communications 
system operators need to prevent eaves- 
droppers from hearing certain commu- 
nications during tactical operations, 
though if the information were decod- 
ed at a later time it would be useless to 
an eavesdropper. Typically, the eaves- 
droppers include suspects, reporters and 
radio listening enthusiasts who might be 
drawn to the scene of action. 

Doug Thomson, manager of OEM 
sales for MX-COM, Winston-Salem, 
NC, explained some of the analog 
scrambling methods. He emphasized 
that his discussion does not include dig- 
ital scramblers. 

© Masking tones—*You can insert a 
tone, typically at IkHz, so a listener 
hears a tone and not the voice,” Thom- 
son said. “At the receiver, a notch filter 
eliminates the tone. But the masking 


Analog scrambling 
methods 


LU Masking tones 

C Inversion 

[ Rolling code 

C Variable split band 


C Time permutation 


tone method is not commonly used be- 
cause it takes up so much of the modu- 
lation level to transmit the signal.” 

Multiple notches can be used to al- 
low the masking tone frequency to 
change periodically. But even then, the 
scrambling is easy to defeat. 

© Frequency inversion—*Simple fre- 
quency inversion uses a fixed carrier 
and inverts the audio so all the frequen- 
cies are upside down,” Thomson said. 
“This gives you security and privacy at 
a low level, but it is easy to defeat. Any- 
one who is familiar with the technique 
and who has rudimentary equipment 
can decode it. But the FCC has fairly 
strict laws to protect private communi- 
cation. A person who intentionally de- 
codes scrambled communication is sub- 
ject to penalties.” 

Thomson said simple inversion may 
be adequate for shared repeater appli- 
cations to give competitors some 
privacy. 

© Rolling code—When the carrier fre- 
quency of an inversion scrambler is 


made to change—to “roll’’—the invert- 
ed audio shifts from one carrier code to 
another and becomes more difficult to 
decode. A communications radio's 
bandwidth limits the choice of inversion 
carriers to a range between about 3kHz 
and 3.6kHz. Within that range, only a 
finite number of carriers are useful. 

“For example,” Thomson explained, 
“if you begin with a 3kHz carrier and 
shift it to 3.001kHz, the second frequen- 
cy is so close to the original it is not a 
useful shift. The carrier must be moved 
at least IOOHz to 1SOHz for the frequen- 
cy shift to render speech unintelligible.” 

When the carrier is shifted, the 
decoded audio’s frequency response nar- 
rows. At extreme carrier frequencies, 
the decoded audio becomes too bassy or 
too tinny to understand. “Because of 
that,” Thomson said, “the theory says 
there are only about four useful carri- 
ers you can use for a rolling code 
scrambler.” 


Parallel listening 

With what is known as a parallel 
listening technique and multiple 
decoders set to in-band frequencies, a 
trained listener can understand encod- 
ed rolling-code scrambled audio. 

“With a rolling code scrambler, be- 
cause you know the carriers have got to 
be between 3kHz and 3.6kHz, you put 
four fixed inverters at about 3kHz, 
3.2kHz, 3.4kHz and 3.6kHz with par- 
allel speakers in a semicircle in a room. 
The listener is able to hear which speak- 
er has the correct audio. It takes some 
talent and it takes some doing, but it can 
be done,” Thomson said. 

* Variable split band—A refinement 
of the rolling code scrambler splits the 
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PROBLEM: 


SOLUTION: 


None of us go into business without giving seri- 
ous thought to our market growth potential. But 
sometimes things change overnight and suddenly 
you've got a whole new ballgame. 

SMR's with dedicated phone lines know that 
score, So what happens when they declare a new 
Area Code...or a major plant shuts down and 
moves to a neighboring town? You can always 
dedicate additional phone lines from that neigh- 


boring town, but that's not always the best solution 
Dedicating (instead of sharing) lines can jeopard- 
ize the efficiency of your whole trunking system 


With Hark’s LR-350, you can enhance your 
present system and get free and easy access to a 
variety of phone lines. The added bonus is — a 
whole new market gets toll-free access as well as 
toll-free dialing. 

And now, Hark’s LR-350 EX canhandle upto 15 
channels and 15 phone lines...because even the 
major leagues get thrown a curve now and then 


So as you build for now. ARK 


build in a Hark solution 

for tomorrow. Call 1-800- 
FOR-HARK. 

Hark Systems, Inc. 

1801 Old Trolley Road, Summerville, SC 29485 


FIND YOUR OWN HARK SOLUTION. CALL 1¢800°FORHARK 
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audio spectrum into two basebands. 
Each baseband is scrambled with a roll- 
ing code and then recombined. “Varia- 
ble split band scrambling gives a little 
more security than the standard rolling 
code scrambler,’ Thomson said. “Even 
if you were to do a parallel listening test, 
the audio is again chopped up. It gives 
you a little more security and from what 
we have read and from experts we have 


talked to, it is about the highest level of 


security you can achieve without add- 
ing time permutation.” 

Thomson said all frequency domain 
scrambling of the types described so far 


have a similar problem: “The tempo of 


the speech is not changed. Where you 
put emphasis and where you pause is not 
changed. It is contended that inverted 
speech is just like a foreign language, 
that it can be learned.” An alternative 
is time domain scrambling. 

¢ Time domain—With time domain 
scrambling, various segments of audio 
are recorded, shuffled and recombined 
in a new sequence. ‘*With time domain 


scrambling you must have some kind of 


ee 


« 


. time delay 
scrambling is not widely 
used.’ 
a eS See 


synchronization so you know where the 
segments begin and end,” Thomson 
said. “If you fall out of synchronization, 
you lose intelligibility. With time do- 
main scrambling you can get extremely 
secure transmissions, especially when 
you start getting segments a second or 
longer.” 


‘Shuffling’ delay 

Time domain scrambling has not been 
used widely because until recently, the 
hardware required to implement it has 
been too expensive. Applications out- 
side of half-duplex two-way radio— 
telephone, for example—do not lend 
themselves well to time domain scram- 
bling because it delays speech by about 
two seconds. Shorter delays are possi- 


ble, but they sacrifice security. ‘The 
shorter and shorter you get the time se- 
quences that you shuffle, the more in- 
telligibility comes back,” Thomson 
said. “You reach the point where you 
now are involved in subtime portions of 
the syllables. If you get them too short, 
under about l6ms, you are not really do- 
ing anything. You need to get them 
longer, about a second or so. When you 
do that, you have to record the time for 
a second and shuffle it. 

“At the receive end it has to be re- 
corded again and unshuffled. So you 
end up with a time delay of two seconds 
before someone hears the decoded au- 
dio. You have a terrible time lag. Peo- 
ple do not like the delay, so time delay 
scrambling is not widely used,” Thom- 
son explained. 

Mobile radio system operators who 
need to provide a measure of privacy can 
choose from a wide variety of scram- 
blers made by many manufacturers, A 
list of scrambler suppliers appears on 
page 70 of the December 1989 issue. 
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Program Your LTR® With ISI’s RP-6100 
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Without Going to the Repeater Site. 


FEATURES: 


¢ Programmable Three Digit 


Security Code 


DESCRIPTION: 


The RP-6100 is a microprocessor controlled, Remote 


Programmer, which allows programming of any device 
that uses a twelve or sixteen button keyboard. Program- 
ming can be done from any DTMF telephone, or DIMF 
equipped transmitter. DTMF from a receiver or telephone 
line is converted to two-of-seven or two-of-eight code. 
Relay outputs connect in parallel with any existing two- 
of-seven or two-of-eight keyboard. The RP-6100 can inter- 
face to a telephone line, or a simplex or duplex radio link. 

The RP-6100 is complete with cables to interface with 
the E.F. Johnson LTR® code validator. 


(‘‘*"’ plus two digits) 

¢ Programmable Ring Counter 
(answer on ist, 2nd, 6th 
or 10th ring) 

¢ Beeps Indicating That Each 
Digit Was Received 

¢ Activity Timer Automatically 
Terminates Programming 

® UTR is a registered trademark of the E.F. Johnson Company. 


B= INTERCONNECT 
(ag SPECIALISTS INC. 


Phone (407) 332-0533 © Toll Free 800-633-3750 


1215 N. CR 427 ¢ Suite 105 « Longwood, Florida 32750 
FAX NO. (407) 332-4912 
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We’ ve. combined the proven | re- 
liability of our 3000B with the added 
_ advantages of our full-featured 
~ spectrum analyzer. The result...a 

tough, reliable, full-featured Serv- 
_ice Monitor that, at only $6295, de- 
livers the best price to feature value 
in today's two-way market. And the 
3000S is packed with standard fea- 
tures. Features like Spectrum 
Analyzer, CTCSS Tone Display, 
. Oscilloscope, RF Sweep, FM 
Markers, Zero Beat, Audio ‘Syn- 
thesizer with burst and Audio 
Voltmeter. 


Whatever your needs,.on the 
bench or in the field, the CT. Sys- 


Circle (44) on Fast Fact Card 


tems 3000S Service Monitor: is 
tough enough to provide you with 
years of dependable service. — 
Now, we could go on but we think 
that would be cruel. Just give us a — 
call in the mourning, or anytime, for 
full specifications. 


CT SYSTEMS, INC. 
5245 HORNET AVE. 
P.O. BOX 470 
BEECH GROVE, IN 46107-0470 
800-245-6356 
317-787-5721 


52 


The following pages contain 
mobile radio products and serv- 
ices of advertisers in this issue. 
Information is provided by the 
advertisers. For more informa- 
tion on these products, circle the 
corresponding Fast Fact number 
found on the card on page 107. 
Also, refer to the Advertisers’ In- 
dex on page 104 for the page 
reference to the company’s 
advertisement. 


New 
Cellular 
On-Glass 
Temporary 
Mount 
from A/S 


A “take-off” on Antenna Specialists 
famous 3dB gain on-glass cellular mobile 
antenna, model XPD80 utilizes the same 
high performance technology in a 
temporary window mount. Unique “‘clip- 
grip” window clip clamps the antenna 
tightly to car window; cable remains 
inside. Fully compatible with future digital 
cellular systems. 
Circle (372) on Fast Fact Card 


46 Patan it. 


} 
TOWER 
SPECIFICATION 


Tower Specification is created to help 
buyers evaluate and select al] types of 
guyed and self-supporting towers and the 
options required to meet their needs 
PiRod, P.O. Box 128, Plymouth, IN 
46563; 219-936-4221, 

Circle (380) on Fast Fact Card 
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Marconi’s Model 2955R 
Radio Test Set 


Make off-air measurements from 100kHz 
to 1GHz and read resulting field strength 
on a calibrated display with model 
2955R. Couple this with the ability to de- 
code CTCSS, CDCSS and DTMF tones 
off-air, and you have the most versatile 
radio test set available today. 
Circle (361) on Fast Fact Card 


Miniature Modules 
ANI: CTCSS; DCS; scrambling; encryp- 
tion; digital signaling; analog signaling; 
five-tone; two-tone and DIMF. Modules 
are compatible with most popular for- 
mats including Motorola, General Elec- 
tric, RCA, Reach, Coded, ZVEI, CCIR, 
EEA and other systems. 

Transcrypt International 

Lincoln, NE; 800-228-0226. 

Circle (415) on Fast Fact Card 


Midland 
Syn-Tech 
XTR 
Mobile 
Radios 


Midland LMR's economical new high 
performance Syn-Tech XTR two-way 
mobile radios are 30% smaller than 
previous models and meet MIL specs for 
ruggedness. Programmable for up to 22 
or 99 VHF or UHF channels with 
channel scan, voice storage and voice 
security options. 
Circle (373) on Fast Fact Card 


Affordable Wireless Data 
Recorder 
The AR-2400 stores and prints messages 
or receives and prints simultaneously, 
Easy to operate; compact size; full 40 
characters per line printer output. Other 
computer and data transmitting products 
are available. 
Henry Radio 800-877-7979 
Circle (382) on Fast Fact Card 


Page Sitter 


No more missed pages! 

¢ Tracks more than 32,000 digital 
pagers. 

© Stores individual files. 

* Records time and date stamp, capcode 
function code, pager type & data 
message. 

* Automatic decode NEC, Golay, 
Pocsag 512/1200 synch 1-4. 

* Instant retrieval local or remote. 
Statistical Control Systems 
813-954-8816 
Circle (385) on Fast Fact Card 


45W RF Power 
Amplifiers 
Decibel lets you increase cell density 
without adjacent cell interference. Lower 
prices, volume discounts and immediate 
delivery are offered on its 45W dynamic 
power amps. They are drop-in 
interchangeable and used by AT&T for 
Autoplex cell sites, 
Circle (369) on Fast Fact Card 


Touch-To-Talk 


Color touchscreen console systems from 
Avtec are fully integrated, non-blocking. 
radiotelephone dispatch console systems 
for public safety, utilities. airlines. 
railroads. military and other government 
agencies. 

Circle (374) on Fast Fact Card 


Leather Cases for 
Portable Radios & 
Pagers 


Made of the finest, full-grain leather, 
specially developed by Leathersmith 
to repel] moisture and resist scuffing. 
these sturdy cases feature strong nickel- 
plated snaps and fasteners. Optional 
quick release swivel mounts are available 
for all models, 
Leathersmith 800-233-0440. 
Circle (379) on Fast Fact Card 


Microwave Systems 
Brochure 


Cardion Electronics’ new product 
brochure includes specifications and 
photographs of typical installed systems 
and equipment, including analog 
terrestrial microwave and direct-to-line 
CCITT compatible voice multiplex with 
data capability of up to 19.2 Kb/s 
Complimentary copies are available for 
users, prospective users and consultants. 
Circle (366) on Fast Fact Card 


Interconnect Specialists’ 
Automatic FX Line 
Selector 


The AFX-3200 provides automatic 
selection of one of four telephone lines, 
as determined by the first three digits of 
the telephone number dialed. All 640 
exchanges can be assigned to any of the 
lines. All telephone lines can be shared 
by any number of interconnects and 
AFX-3200s. Interconnect Specialists, 
1215 N. CR 427, Suite 105, Longwood, 
FL 32750: 800-663-3750 
Circle (364) on Fast Fact Card 


A Whole Tradition of 
Innovation in One 
Catalog 
Phone 800-288-2763 to order your copy 


of Sinclair's 1990 catalog. 
Circle (386) on Fast Fact Card 
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KBC-8000 Desktop 
Controller 
* Controls up to 8 Kyodo 16-channel 
base and repeater stations, 
* Base and repeater mode switching, 
phone patch, cross channel/broadcast 
capability, 
¢ Dual speakers, quartz clock, electret 
microphone and logging recorder jack 
© Optional DITMF and two-tone 
keypads 
Contact Kyodo West 800-535-2082, 
Circle (375) on Fast Fact Card 


SMC Electro-Mount 


Providing the communications industry 
with the widest variety of quality 
installation hardware in the world, 
“Custom installation without fabrication.” 
PO. Box 1607, Tomball, TX 77377 
800-527-1079; Fax 713-351-0718. 
Circle (384) on Fast Fact Card 


CAD System 


Midian Electronics’ CAD modem 
and software provides system and unit 
ID; 10 status conditions; 100 locations 
with time and date; and selective calling. 
Entries can be edited as they appear and 
logged to files, disk or printer, Available 
in DTMF, two-tone, five-tone and digital 
formats 
Circle (367) on Fast Fact Card 


DIMF 
Mobile 
Encoder 
ME-400 

Data Signal’s mobile encoder: 

® Full size backlit tactile keyboard. 

* Tone output selectable between 

continuous or precision timed. 

¢ Automatic PTT and mic muting. 

© Sidetone monitor. 

* Transmit ready light with safety timer 

to reset hung PTT. 

* Subminiature size. 

Data Signal, 2403 Commerce Lane, 

Albany, GA 31708; 800-652-9296; 

912-883-4703. 

Circle (363) on Fast Fact Card 
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UHF 
Broad- 
band 
Antenna 


Sti-Co’s EF-450 disguised two-way 
antenna covers 20MHz within the 
406Mb1z-to-512MHz frequency range. It 
looks like a cellular elevated-feed anten- 
na. The EF-450 fits most cars and is eas- 
ily installed either permanently or as a 
loaner. Available in trunk lip, magnetic 
or roof mount. 
Circle (381) on Fast Fact Card 


MX-COM’s Scrambled 
P50 
The MX P1086 encodes and decodes 38 
Radius P50 “PL” tones. protecting 
speech with Put SQUELCH, CTCSS- 
controlled speech inversion. Great for 
repeaters. easy to use. Ask your Radius 
supplier or call MX-COM, 
800-638-5577. 
Circle (365) on Fast Fact Card 


Crystal 
Cross 
Reference 


Book 


This convenient cross reference book 
published by International Crystal 
Manufacturing lists most currently 
produced land mobile equipment 
Manufacturer’s crystal part numbers are 
referenced to ICM catalog numbers 
Price codes are included. A great time- 
saver for ordering land mobile crystals. 
Circle (376) on Fast Fact Card 
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Powerful Palm-Sized 
Two-Way Hand-Held 
Radio 


The Eclipse 5W, 4-channel two-way 
radio is a technological breakthrough in 
miniaturization, Comes with NiCd 
battery; 6” antenna; wall charger: soft 
case: belt-clip; and 1 itinerant frequency. 
Advanced Videotech 8()()-233- 
0013. 215-322-4600 
Circle (378) on Fast Fact Card 


Schlumberger's 4031 


4031 features include: 

© Portability/cellular capability 

© Duplex demodulator 

© Off-air measurements 

¢ Program storage 

* High-resolution zoom graphics 

* 1.000MHz spectrum analyzer 

Call 800-225-5765: 617-229-4825 
Circle (377) on Fast Fact Card 


Dispatch Consoles 


Positron’s TRCC integrates the call ac- 
celerating features of an electronic key 
telephone system with the complete ca- 
pabilities of a radio remote controller 
Each console can handle any combina- 
tion of telephone and radio circuits up 
to 240 lines. 
Circle (395) on Fast Fact Card 


MEF-960B Miniflector 


Scala's MU--960B miniflector qualifies 
for FCC rule section 94.75, category B, 
when it is vertically polarized. The 
antenna is supplied with mounting 
hardware for 2-inch pipe. and it is 
broadband 940MHZ to 960MHz 
Circle (368) on Fast Fact Card 


Cartwright Catalog 
Get your free copy of Cartwright’s 
latest price catalog. We stock Antenna 
Specialist. Celwave, Decibel Products, 
Andrew and Cablewave cable, Bird, 
Astron, SSC, Selectone, Federal Signal, 
Alexander, Multiplier and many other 
fine lines 

Circle (296) on Fast Fact Card 


Low-Loss Cable 
Compatible With RG58 
Connectors 
UlrraLink cable from Cush- 
craft/Signals installs easily and fea- 
tures low-loss characteristics. It is com- 
patible with RG58-sized connectors. PO. 
Box 4680, Manchester, NH 03108; 800- 

258-3860; Fax 603-627-1764. 
Circle (403) on Fast Fact Card 


Bee's 1990 Catalog 


Bee’s hand-crafted genuine leather 
cases are available for portable radios, 
pagers and test equipment. Cases for the 
most popular models, always in stock 
and most orders shipped the same day. 
Send for your free 1990 catalog today! 
Bee Electronics, 2655 Gardner Rd., 
Broadview, IL 60153; 800-336-3115. 
Circle (398) on Fast Fact Card 
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48V-to-24V 
Dc-Dc Converter 


Wilmore's low-profile model 1561 con- 
verter provides an isolated, adjustable 
24Vde output at 30A in only two rack 
spaces. Multiple converters can be 
paralleled for redundancy and additional 
power or both. Applications include 
powering microwave and FDM systems 
in central offices and other 48Vdc tele- 
communications sites. Shipped from 
stock. 
Circle (388) on Fast Fact Card 


Low Cost ANI 


The ID-27 is Control Signal’s new 
ANI encoder. Its small size (2" x 3") al- 
lows it to fit inside most mobile radios. 
It sends an ID when PTT is closed and 
again when released. Includes emergen- 
cy input for silent alarm. Sure to stop the 
channel abuse. 
Control Signal, 800-521-2203 
Circle (413) on Fast Fact Card 


Power Amplifier Series by 
TPL 


These four new units provide the high 
power required for paging, repeater and 
base stations. The UHF and lowband 
units deliver 300W; the VHF highband 
units deliver 250W or SOOW; and the 
800MHz-900MHz units provide 200W. 
Circle (410) on Fast Fact Card 


Polyrod 


Copper-clad steel chemical ground rod 
makes a good ground in poor soil. Col- 
lects precipitation and can be fed via 
hose connection. UV stable salt container 
in tan or green. CuSO4 and MgSO4 
replaceable salts 10 lbs.; 0 ft., 4 ft. or 8 
ft. lengths. Hammer cap provided, Con- 
tact PolyPhaser at 800-325-7170. 
Circle (390) on Fast Fact Card 
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SI 550 EX 


® Each mobile has its own 7-digit direct- 
dial number. 
¢ Unanswered calls may be forwarded 
to another number. 
¢ Works with SMR and interconnected 
conventional repeaters. 
¢ Capable of handling 15 DID trunks. 
* Can allow co-located systems of the 
same or different manufacturers to share 
the same DID trunks. 

Hark Systems, 800-FOR-HARK 

Circle (397) on Fast Fact Card 


TIC-1D Controller 


The TIC-1D from Northern Controls 
& Communications js a Jow cost, 
high performance controller that effec- 
tively operates most end-to-end tele- 
phone equipment when interfaced to a 
duplex radio. It operates on multi-user 
systems and provides automatic ANI; 
ring, busy, fast busy; monitor lock; and 
CTCSS encode-decode. 


Circle (389) on Fast Fact Card 


Replacement Batteries 
W & W Associates announces addi- 
tions to its expanding cellular replace- 
ment batteries for Motorola Flip-phone, 
both standard, slim line and battery elim- 
inator; replacement battery and elimina- 
tor for the NEC P-300 series; and re- 
placement battery and eliminator for the 
Nokia-Mobira P-30 cellular phone. W & 
W Associates, 29-11 Parsons Blvd., 
Flushing, NY 11354, 800-221-0732, 


Circle (412) on Fast Fact Card 


Maxon Synthesized 
Mobile Radio 


Maxon Electronics introduces the 
SM-4150, a 40W, PLL synthesized VHF 
mobile radio with 16-channel capability, 
CTCSS and DCS signaling systems com- 
patibility. A fast scan function includes 
dual-level priority scan — all controlled 
by the SM-4150's microprocessor. The 
unit has a die-cast aluminum chassis that 
is lightweight, yet extremely durable and 
simple to install, 


Circle (234) on Fast Fact Card 
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Celwave Yagi Antenna 


The PD1O108 is a rugged 9-element. 
10dB yagi specifically designed for 
806MH2z-to-960MHZz control station op- 
eration. Constructed of 6061-T6 solid 
aluminum rod, its director and reflector 
elements are precision-welded to the 
main boom to eliminate misalignment 
problems during shipping. installation 
and service. Celwave, Route 79, Marl- 
boro, NJ 07746; 201-462-1880. 
Circle (408) on Fast Fact Card 


CES Introduces New Auto- 


Dial Handset 


The 860 handset may be configured to 
the requirements of the individual sys- 
tem. It features eight 21-digit memory lo- 
cations; two 21-digit ANI locations; store 
and send; fourth column tone genera- 
tion; variable dialing speed; on-hook and 
off-hook ANI; and keypad programming. 
Circle (393) on Fast Fact Card 


DIMF Hand-Held Mic 


The 885TT DIMF hand-held mic from 
Shure Brothers sets new standards 
for quality and economy. The mic can 
be used with all vehicular radios with tel- 
ephone interconnect. Key features in- 
clude positive tactile-feel keys. illuminat- 
ed keypad and externally adjustable 
DTMF and audio levels 
Circle (407) on Fast Fact Card 
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‘HOS’ Series 
Portable 
Radios 


Features include: synthesized solid-state 
design with die-cast aluminum frame: 
16-channel capability; scan: tone; TOT.: 
low-high power VHF 5W, UHF 4W; wall 
and drop-in chargers; and other 
accessories available. Haewa 
Communications, 404-921-3272; Fax 
404-921-2896 
Circle (370) on Fast Fact Card 


Orbacom’s Calinda 
Console 


The Calinda is a compact microproces- 
sor based. desktop dispatch center and 
is self-contained (no central package). It 
has a 16-channel capacity with a mul- 
tiformat internal paging and signaling en- 
coder and is fully user-programmable 
Dealer inquires welcome. Orbacom Sys- 
tems, 1704 Taylors Lane, Cinnaminson, 
NJ 08077; 609-829-4455, 
Circle (406) on Fast Fact Card 


New from VoCom/RF 


VoCom/RF introduces Ultra Silver am- 
plifiers designed for the extremely high- 
duty cycles and severe environmental 
conditions encountered by high-power 
RF amplifiers. Available from 35MHz-to- 
975MHz, they are completely immune 
to damage from external stimuli. Ultra 
Silver amplifiers carry a two-year war- 
ranty. Call 800-USA-MADE 
Circle (392) on Fast Fact Card 


DIMF ANI encoder 


Model E-718 DTMF ANI encoder from 
Vega Signaling transmits a three- or 
four-digit DIMF message upon com- 
mand. [t boosts adjustable digit rate, 
adjustable-delay PTT output and ad- 
justable output level. 

Circle (396) on Fast Fact Card 


Give Batteries New Life 


Through recent advances in electronic 
technology, Alexander Batteries has 
condensed battery maintenance to a sin- 
gle piece of equipment, the Optimizer 
In one-, three-, or six-unit models, the 
Optimizer is the industry's first voltage 
and capacity maintenance testing instru- 
ment for NiCd batteries. 
Circle (404) on Fast Fact Card 


Cases 
Protect 
Instruments 
From 
Damage 
A.W. Enterprise uses advanced con- 
struction techniques: durable 8-ounce 
leather, nylon thread; and stainless-steel 
hardware to manufacture custom protec- 
tive cases for electronic devices and two- 
way radios. The company’s new address 
is 6543 S. Laramie Ave.. Bedford Park. 
IL 60638; 800-334-4884. 
Circle (399) on Fast Fact Card 
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FM/AM-1600S Radio 
Communications Service 
Monitor 


A large color CRT displays all informa- 
tion necessary to test an RF transmitter 
or receiver. Meters are displayed in digi- 
tal and trend format. The RF system has 
AM, FM and PM modulation capabilities 
Independent RF generator and receiver 
allow offset frequencies up to 1GHz for 
applications. IFR Systems, 10200 W. 
York St., Wichita, KS 67215; 
316-522-4981 
Circle (401) on Fast Fact Card 


Gamber-Johnson's lockable laptop 
mount head provides secure hardware 
for ergonomically convenient position- 
ing of laptop computers in police, fire, 
EMS, service, sales or fleet vehicles of 
any size or type. Key locks provide secu- 
rity and allow for easy removal when you 
need to take your laptop with you 
Circle (409) on Fast Fact Card 


Rural Telephone 
Combining and Receiver 
Distribution 


Designed specifically for the rural tele- 
phone market, the unique construction 
allows all components to be tuned from 
the front of the rack. The compact de- 
sign requires only 17.5" of rack space for 
full eight-channel recelver and transmnit- 
ter capability. 
Telewave 
Circte (391) on Fast Fact Card 


Model ST-150 

* Compatible with both DCS and 
CTCSS formats 
© Measures only 1.68"L x 0.85"W x 
0.20"H 
© Designed for both portable and mo- 
bile applications 
* Includes Xmit limit timer with “penal- 
ty box.” 
¢ Includes busy-channel-lockout 
* Five-year warranty. 

Selectone, 800-227-0376 

Circle (402) on Fast Fact Card 


EN.A. Cable Ties 


EVA. coated stainless-steel cable ties are 
quickly and easily tensioned to their op- 
timum holding power with a new cable 
tie tensioner from Band-It. Reusable 
EMVA. cable ties are chemical and weath- 
er resistant, halogen-free, non-toxic and 
are available in many lengths and colors 
Circle (411) on Fast Fact Card 


Toshiba Laptops 
Increase Productivity 
Toshiba's TIO0OXE and T1200XE 
laptops suit users who need portability 
and desktop performance. Both units are 
truly functional notebook-sized PCs with 
20MB drives and 1MB RAM. The 
T1200XE includes 286 processing and 
a 1.4MB floppy drive. Tessco also 
carries a full line of computer accessories 
designed specifically for laptops. 

Circle (371) on Fast Fact Card 


Omni Computerized 
Mobile Radio Systems 


Omni series solid state, modular, high- 
end, computerized radio systems include 
the IQLOOOVHF (148MHz-to-174MHz): 
1Q1000 UHF (450MHz-to-480MHz) and 
1Q2000 covering both bands. 1Q1000 
units provide up to 512 channels in 16 
groups. and the 1Q2000 is capable of 
1,024 channels in 32 groups. Teletec, 
PO. Box 20405, Raleigh. NC 27619; 
919-556-7800. 
Circle (394) on Fast Fact Card 


SCA Announces Shinwa’'s 
‘Y’ Series Mobile Radio 


This small 25W output radio has a 
20MHz broadband channel spread. It is 
designed with two separate CPUs to 
allow remote mounting of the control 
head and is programmable via the 
microphone connector. Standard 
programmable signaling features are 5- 
tone, CTCSS and single-tone, 
Circle (383) on Fast Fact Card 


Bomar's GE MPI Crystal 
Bank 
Bomar announces GE MP! crystal bank 
with a selection of more than 300 
frequencies. Three to five day 
turnaround for crystals on the bank list. 
The high performance crystals carry a 
lifetime guarantee. Call for crystal bank 
listing and special pricing, 800-526- 
3935; 201-356-7787 
Circle (362) on Fast Fact Card 


July 1990 Mobile Radio Technology 57 


Product/Services Showcase 


High-Power 
Lowband Mobile 


The RML60 is a 45-channel, 60W low- 
band mobile radio from Relm Com- 
munications. With track tuning, it 
covers 30MHz-to-50MHz in two ver- 
sions, Other features include an instant 
priority button; area scan; and built-in 
CTCSS and DCS, both standard and 
inverted. 
Circle (405) on Fast Fact Card 


Antennas 
and 
Batteries 
For 
Radios 
and 
Phones 
Product guide presents supplies for com- 
munications and other electronic gear. 
Discover many antennas, batteries, bat- 
tery packs and accessories for radios, 
pagers and cordless telephones. Cem- 
turion International, PO. Box 
82846, 3425 N. 44th St., Lincoln, NE 
68501; 800-228-4563. 
Circle (418) on Fast Fact Card 


5W, 6-Channel Hand-Held 


Tekk’s fast-growing product line now in- 
cludes a 5W, 6-channel hand-held. The 
die-cast frame promises a rugged, heavy- 
duty extension of its popular line of low- 
cost LMR products. Call your distribu- 
tor or Tekk, 816-455-1555 

Circle {414} on Fast Fact Card 
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ENCODERS/DECODERS 


Model 
NC102 


Well Connected 


CTCSS encoders and decoders; smaller 
sized with wires housed in connector 
plugged into PCB header. Competitively 
priced, Both field-tunable or dip-switch 
programmable. Call or write today for 
pricing and full specifications, 
Norcomm 
800-874-8663; CA: 916-477-8400 
Circle (400) on Fast Fact Card 


Scattered Radio 
Systems Linked 
Into Single Network 


Large utility companies are using Ze- 
tron’s radio dispatch switches to inte- 
grate multiple radio systems into a sin- 
gle communication network. 
Zetron, 206-820-6363. 
Circle {417} on Fast Fact Card 


Rechargeable 
Replacement Batteries 
A revised catalog featuring nickel- 
cadmium and sealed lead-acid batteries 
for two-way radios, pagers, emergency, 
and security lighting, and other applica- 
tions is available. More than 200 batteries 
are listed, with many illustrated and 
cross-referenced to simplify ordering. 
JaBro Batteries, Lisle, JL 60532. 

Circle (226) on Fast Fact Card 


Free Literature 


Unipage manufactures a complete line 
of paging systems and products. These 
range from a small, highly efficient ter- 
minal for small, dedicated paging appli- 
cations to large networking systems with 
millions of subscribers and complete 
redundancy, Unipage, 1509 Falcon, 
DeSoto, TX 75081; 214-224-3509; 
800-367-2864 
Circle (416) on Fast Fact Card 


Model 400 SWR/Field- 
Strength Meter 


New from CT Systems, this portable, 
battery-powered unit allows a user to test 
antenna SWR over the 800MHz-to- 
1GHz range. By adding an antenna to 
model] 400, a user can measure relative 
transmitted power over the entire land 
mobile range to 1GHz. Call CT Systems 
at 800-245-6356; 317-787-5721. 
Circle (419) on Fast Fact Card 


Hand-held 
Programmer 
for IC-110 


Designed for field programming of 
Communications Specialists 
{C-110 tone signaling microcircuit, the 
hand-held programmer allows techni- 
cians to change tone memory to provide 
non-standard DIP switch tones, plus 
allows other special applications: 
operates on 9V battery (provided); small 
size for easy portability; one-year warran- 
ty; price: $199.95. 
Circle (289) on Fast Fact Card 


Kustom selling assets 
of traffic safety division 

Kustom Electronics, Overland Park, 
KS, in a move to concentrate on the 
rapidly expanding mobile data commu- 
nications marketplace, signed a letter of 
intent with Triax International for the 
purchase of the company’s traffic safe- 
ty division. 

A week following of the announce- 
ment of the intent to sell, Kustom’s stock 
rose 8.6%. The proposed sale is subject 
to contingencies, including third party 
and regulatory approvals. 


GTE to distribute 
METS product, services 

METS, Indianapolis, and GTE Mo- 
bile Communications, Houston, agreed 
to a distribution and marketing pact call- 
ing for GTE to distribute METS’ stolen 
vehicle recovery network products and 
services. Terms of the deal were not 
disclosed. 

GTE will sell, install and service 
METS; products and services through 
its nationwide marketing and distribu- 
tion channels. 


Association offers sales, marketing seminars 


In an effort to provide mobile radio 
professionals with advanced sales and 
marketing techniques, the National As- 
sociation of Business and Educational 
Radio (NABER), Alexandria, VA, is 
offering ongoing educational seminars. 

The seminars cover prospecting and 
targeting markets and building an effec- 
tive sales team. Lead by instructor Ber- 


Sti-Co builds facility 


Sti-Co Industries is expanding its op- 
eration with the construction of a new 
complex in Orchard Park, NY. The fa- 
cility will enable the company to in- 
crease its production of lowband, high- 
band and UHF antennas. 


nard Petrina, president of Executive- 
management Renewal Programs, Har- 
risburg, PA, seminars are limited to 45 
people and are open to members and 
non-members. The cost to members is 
$165, and it is $195 for non-members. 

For more information on the semi- 
nars, contact Elizabeth Welsh at 
800-759-0300. 


A. W. Enterprise moves 

A. W. Enterprise has moved to a larg- 
er manufacturing facility. The compa- 
ny may be reached at 6543 S. Laramie 
Ave., Bedford Park, IL 60638; phone 
708-458-8989, 800-334-4884; fax: 
708-458-9023. 


ARDIS commences operation of radio data service 


ARDIS, Advanced Nationwide Radio 
Data Information Service, the joint part- 
nership of two well-know American 
companies—Motorola, Schaumburg, IL 
and IBM, New York, commenced full 
commercial operation of its nationwide 
radio data network service. 

The newly formed company, based in 
Lincolnshire, IL, integrates IBM’s na- 
tionwide private radio data system and 


Motorola's shared use radio data net- 
work. It accommodates 24-hour serv- 
ice in more than 8,000 U.S. municipal- 
ities and towns. Otis Elevator Company, 
Sears, Roebuck and Company’s Prod- 
uct Services and New York Life Insur- 
ance are among the first U.S. compa- 
nies to test the ARDIS system. 

Financial details of the company were 
not disclosed. 


Radio leagues seek computer network papers 


Aug. 6 is the deadline for camera- 
ready papers for the ARRL/CRRL 
Computer Networking Conference. An 
author's package is available from Lori 
Weinburg at ARRL, 225 Main St., 
Newington, CT O6lll. 

Topics will cover HF packet investi- 


gations, packet satellites, network de- 
velopment, hardware, protocols, soft- 
ware, packet services and future 
systems. 

The conference is set for London, 
Ontario, Sept. 22. 
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GROUNDED 
COAX 
ENTRANCE 
PANELS 


- Easy Installation 

¢ Weatherized Ports 

* 1/2" to 1 5/8" Coax 

- 1/8" Half Hard Copper 

- 6, 12, 18 and 24 ports 

¢ Universal Protector 
Mounting pattern 

- S.S. Hardware throughout 

* Two 10' long 6" wide 
copper grounding straps 

- Ground Sandwich Bus 
for Perimeter connection 
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Over 450 models to solve your 
LIGHTNING PROBLEMS 


KPolyPhaser} 


2225 Park Place 
P.O.Box 3000 
Minden, NV 89423-9000 
(702) 782-2511 + (800) 325-7170 
FAX: (702) 782-4476 
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News 


Portable repeater stations aid oil clean-up effort 


Communications equipment proved 
essential to 11,000 people, 1,500 vessels 
and 84 aircraft operating over thousands 
of square miles of Alaskan waters last 
summer in what might be the largest as- 
semblage of telecommunications equip- 
ment and personnel in an oil cleanup. 

Many communications companies 
aided in the massive cleanup program 
implemented in Prince William Sound 
from the Exxon Valdez oil spill. 

IWL Communications, Houston, was 
among the communications companies 
that worked with Exxon officials to pro- 
vide communications solutions for the 
clean-up effort. The company custom- 
designed its rapidly deployable radio 
repeater stations to extend Exxon’s off- 
shore and inland communications dur- 
ing the clean-up. 

The repeater stations included self- 
contained photovoltaic power, as well as 
power and radio systems housed in 
weatherproof enclosures. Once on site, 
the stations could be set up and operat- 


Photovoltaic arrays power repeater stations that are part of the Exxon Valdez oil clean- 
up communications system. This repeater station is installed at East Kodiak Island, AK. 


ing in less than 20 minutes. 

Each station included three repeaters, 
each programmed for single channel op- 
eration and broadcasting a low-power 
synthesized RF signal through an om- 


nidirectional fiberglass antenna. Built- 
in crossband repeaters linked the Exxon 
Kodiak Command Center with clean-up 
vessels equipped with VHF marine ra- 
dios and shore stations. 


SCALA 


RADOME-PROTECTED ANTENNAS 


These antennas are designed for optimum system 
performance and reliability in the most severe 
environments. Each antenna is completely enclosed 
in a heavy fibreglass radome attached to a thick cast 
aluminum backplate. The radome’s slick gelcoat 
finish resists ice buildup. All fastenings and 
hardware are of corrosion-resistant stainless steel. 
You can depend on Scala quality, proven in 
professional broadcast and communication systems 
around the World during the past 36 years. 


CL-400 
CL-900 
RY-900 
RA5S-450 


Log-Periodic (8 dBd) Broadband 400-512 MHz 
Log-Periodic (8 dBd) Broadband 800-1000 MHz 
Yagi (10 dBd) for 928-953 MHz Multipoint Service 
Yagi (10 dBd) for specific frequency (400-512 MHz) 


$ 370 
$ 370 
$ 370 
$ 370 


SCALA ELECTRONIC CORPORATION 
Box 4580, Medford, Oregon (USA) 


Phone: (503) 779-6500 
FAX: (503) 779-3991 
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Swiss PTT aligns 
with Schaefer Associates 


K. Schaefer and Associates, an inter- 
national telecommunications consulting 
company based in Washington, DC, 
represents the Swiss PTT in North 
America under an agreement reached in 
March. The appointment signifies the 
first presence of a Swiss PTT outside 
of Switzerland. 


Radio Call acquires 
8 Nynex IMTS channels 

Radio Call, Melville, NY, has ac- 
quired cight UHF IMTS channels from 
Nynex paging company. The acquisition 
was in association with MRN Commu- 
nications, a Melville-based electronic 
paging company and FCC-licensed ra- 
dio common carrier. Terms of the deals 
were not disclosed. 

With the purchase, Radio Call can 
provide uninterrupted paging coverage 
throughout the Northeast corridor. The 
company plans to dedicate one channel 
to alphanumeric paging. 


Energy Innovations acquires rights to MARS-Link 


Energy Innovations, Dayton, Ohio, 
has acquired the rights to MARS-Link, 
a multiple address radio system, from 


TFT, Santa Clara, CA. Energy Innova- 
tions designs and develops products for 
the utility industry. 


Public safety coordinators to share common database 


The American Association of State 
Highway & Transportation Officials 
(AASHTO) and the Association of 
Public-Safety Communications Officers 
(APCO) agreed to exchange computer- 
ized information and cooperatively up- 
date their data files. 

The two coordinators will share in the 
expense of updating a common database 
to conform to the FCC’s Part 90 license 
records, and will make it possible for 
their respective local advisers to view 
pending applications and work-in- 
progress in all of the categories that they 
collectively serve. 

The new agreement is designed to 
facilitate the work involved in the inter- 
service sharing of radio channels, which 
allows users in one radio service to 


INNOVATIVE 
DEPENDABLE 
PERFORMANCE 


Helper Instruments Company specializes in R.F. and Audio test equipment that is 
reliable, easy to use, rugged, and cost effective. 


131 TOMAHAWK DRIVE 


“borrow” frequencies available to users 
in another service on a local geographi- 
cal basis, while preserving the benefits 
of the commission’s “block allocation” 
system. It will also facilitate the “‘con- 
currence’’ procedures prescribed by the 
FCC’s rules, which require prospective 
users of closely spaced channels to ob- 
tain concurrence of the coordinator 
serving existing users of the adjacent 
channels prior to recommendation of the 
channels for use by additional licensees. 

Requests for AASHTO frequency 
coordination service are submitted to 
AASHTO offices in Washington, D.C. 
Requests for APCO services are submit- 
ted to APCO offices in New Smyrna 
Beach, FL. i, 


Matchbox™ Antenna tester 

Tests Cellular and SMR mobile antennas 
over full transmit and receive bands. Simple 
operation: Adjust the MATCHBOX™ to the 
desired frequency and read SWR and Match 
Efficiency directly. No computation required. 
Generates its own test signal. No transceiver 


needed. 


Model MB-450: 400MHz- 525MHz:........ $682.00 
Model MB-500: 2.0-500MHz:......... Coming soon 


HELPER INSTRUMENTS COMPANY 


INDIAN HARBOUR BEACH, FLORIDA 32937 U.S.A. 


(407) 777-1440 (800) 327-9308 FAX (407) 777-1447 TELEX 362837 (HP | PP R UD) 
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Professional association membership adds value to technician’s services 


The Association of Communications 
Technicians (ACT) is continuing an ac- 
tive membership development program, 
according to John Sherlock, director of 
membership and communications for 
the National Association of Business 
and Educational Radio (NABER). ACT 
is a membership section of NABER. 

Sherlock said ACT membership has 
been “holding strong,” and that recruit- 
ing levels have been in line with the sec- 
tion’s strategic goals. 

The association plans to contact mem- 
bers who live near council meeting lo- 
cations and invite them to attend. ‘We 
want to get more members involved by 
attending council meetings,” he said. 


Membership ‘churn’ 

Sherlock said membership “churn,” 
the rate at which new members join and 
current members leave the association, 

s “well within expectations.” He said 
because of the nature of ACT, its churn 


rate probably is lower than that of many 
other associations. 

Phyllis Walters and Maria Barnes, 
NABER membership service represen- 
tatives, field more than 150 calls per day 
on behalf of ACT and the technician 
certification program. They administer 
the certification exam at the NABER 
headquarters when it is given there. 

“T continue to hear everywhere there 
is a shortage of good service personnel. 
ACT helps alleviate the problem with 
technical sessions, by stimulating study 
for certification and through the involve- 
ment of its council by members such as 
Tom Green.” (Green is a communica- 
tions manager and electronics instruc- 
tor at the Ranken Technical Institute, St. 
Louis.) 

“The technician or student who is 
thinking about getting into other fields 
is going to ask, ‘What’s in it for me? 
Why should I do this instead of climb- 
ing telephone poles or repairing com- 


puters?’ Organizations such as ACT 
build professionalism for technicians. 
That benefits dealers and the users,” 
Sherlock said. 

“We believe the technicians are of 
critical importance to any service shop,” 
he continued. “A professional organiza- 
tion can be helpful in communicating 
that to everyone. When that someone 
brings a defective radio into the shop, 
the technician is the hero who makes it 
work. A professional organization helps 
to increase the value of what the tech- 
nician brings to the shop and to the 
industry.” 


Information 


For information about ACT and techni- 
cian certification, call 800-759-0300. 
Ask for ‘technician services.’ 


try provides remarkable sensitivity for superb, 
high-resolution frequency analysis and observation. Interference 
location and characterization is easier than ever. Not only can you 
see the interference, you can hear it too, A variable bandwidth 
audio demodulator allows you to detect and audibly identify the 
interfering signals. In addition, a true frequency counter display 
speeds center frequency setting and reading, Frequency range cov- 
ers the entire 1 MHz to 1000 MHz spectrum. Add the optional track- 
ing generator and you can easily tune duplexers, filters and cavities! 
The Ramsey COM-3 and the all new COM-7, two mean machines 
designed to help you knock out the two-way competition. 


SPECTRUM ANALYZER @@> AA a 9 
$3495.00 | 


You have to be pretty as to stay ahead in the two-way repair 
business. That's why we built the COM-3. It works as hard as you do 
and for the money, you won't find anything as fast and powerful as 
the COM-3. In fact, it outperforms units costing over twice as much. 

How did we do it? Simple. COM-3 is all new—new design, new 
electronics, You won't get bogged down by complex and antiquated 
technology. Instead, COM-3’s advanced and powerful microelec- 
tronic circuits speed you through test routines. You get more work 
done, faster and easier than ever before. 

And now, here's the knock out—introducing the all new Ramsey 
COM-7 Spectrum Analyzer. The proof is in the picture. High- 


COMMUNICATIONS SERVICE 


anil $9795.00 


COM-3 


ASK ABOUT OUR EASY TO OWN LEASE PLAN Circle (47) on Fast Fact Card 
Ramsey Electronics, Inc. 793 Canning Parkway Victor, NY14564 Order Factory Direct Call 716-924-4560 “uss QQ FAX-716-924-4555 
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Call Cartwright for all sizes of Andrew 
cable, connectors and cable hadiiare 


7812 Red Sky Dr. Cincinnati, OH 45249 
800-543-8614 
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SMR association draws fire with San Bernardino plan 


Hoping to correct deficiencics it saw 
in an FCC plan to assign radio channels 
to San Bernardino County, CA, the 
American SMR Network Association 
(ASNA) petitioned the agency to modi- 
fy the plan. The FCC intends to assign 
the county certain frequencies offset 
15kHz from specialized mobile radio 


(SMR) channels. ASNA asked the FCC 
instead to give the county priority for 
public safety channels. 

The County of Los Angeles’ Internal 
Services Department and the Southern 
California 800MHz Regional Plan Re- 
vision Committee filed comments op- 
posing ASNA’s idea. ASNA seeks to 


A Better Value... 
A Better Case 


With performance features that 
_ sell themselves 
eT Inner flap protects stitching and 


extends life 


a Recessed, washer-backed rivets 


hold fast and will not scratch 
the unit 


—® Nylon thread, stronger 


and more resilient 
than cotton 


--——® Stainless steel rivets, 


tough to corrode 


@ Specially constructed, 
riveted bottom adds 


Millions Sold Worldwide 
tart Carrying Quality Today 
Call 1-800-334-4884 


A.W. ENTERPRISE 


6543 S. Laramie Ave. 
Bedford Park, IL 60638 


EST MCMLXII 
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* Interference Location 
* Stuck Microphones 
* Cable TV Leaks 


* ELT Search & Rescue 


New Technology (patented) converts any VHF or UHF FM receiver into a sensitive Doppler 
shift radio direction finder. Simply plug into receiver's antenna and external speaker jacks. 
Models available with computer interface, synthesized speech, fixed site or mobile - 108 MHz 


to 1 GHz. Call or write for details. 


PO. Box 31819 


(602) 488-9755 


DOPPLER SYSTEMS, INC. Phoenix, AZ 85046 FAX (602) 488-1295 
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protect current SMR systems from in- 
terference and to avoid the establishment 
of public safety systems that thereafter 
would have to be protected by SMR sys- 
tems built later. The department and the 
committee resist having to divert fre- 
quencies that could be used by other 
public safety entities to satisfy San Ber- 
nardino when the FCC plan meets their 
approval. 


American Skycells asks FCC 
for air-to-ground spectrum 

American Skycell, West Atlantic City, 
NJ, has asked the FCC to make availa- 
ble to it part of the radio spectrum the 
agency plans to set aside for air-to- 
ground telephone service. Skycell wants 
the FCC to split in two the four mega- 
hertz segment of radio spectrum re- 
served for commercial air-to-ground tel- 
ephone communications. It wants half 
to be reserved for present technology 
and the other half reserved for advanced 
technologies, such as a technology de- 
veloped by Skycell. 


Communications council asks 
for access to 900MHz band 
The Land Mobile Communications 
Council (LMCC) has asked the FCC to 
designate the 901IMHz-to-902MHz and 
940MHz-to-941MHz bands for use by 
cligibles in the private land mobile ra- 
dio services. These frequencies were 
designated for use by what the FCC 
named the General Purpose Mobile 
Service (GPMS) in 1986, but no GPMS 
service rules have been adopted. 


Kitchen decries increase 
in FCC paperwork filing 


E.B. ‘‘Jay”’ Kitchen, president of the 
National Association of Business and 
Educational Radio (NABER), resents 
changes in FCC fees and paperwork fil- 
ing requirements that will add an extra 
form to documents private land mobile 
radio license applicants must complete. 
The extra form would be used by Mel- 
lon Bank in Pittsburgh for its data en- 
try process. The change will affect as 
many as 650,000 applications annually, 
at an estimated cost to applicants of $2 
million. The cost is figured on the ba- 
sis of an extra 10 minutes to fill out the 
form at a rate of $20 per hour. 


Public safety groups ask 
for medical radio service 

The International Association of Fire 
Chiefs (IAFC) and the International 
Municipal Signal Association (IMSA) 
have petitioned the FCC to create an 
Emergency Medical Radio Service 
(EMRS). 

The associations ask for 10 channel 
pairs in the 220MHz band to be set 
aside for EMRS. 


Utilities oppose Millicom’s 
personal communications net 

The Utilities Telecommunications 
Council (UTC) has filed comments with 
the FCC chief engineer about PCN 
America’s application for frequencies 
for an experimental personal communi- 
cations network (PCN). PCN America 
is a subsidiary of Millicom. 

UTC opposes the application for 
spectrum in the 1.7GHz-to-2.3GHz band 
because of heavy utility company use of 
the 1.8GHz and 2.1GHz bands for fixed 
microwave. 


Federal Digital Cellular wants a third cellular band 


Air-to-ground telephone service 
offered by GTE Airfone and proposed 
by the Goeken Group could be pre- 
empted if the FCC grants a request filed 
by Federal Digital Cellular (FDC) for 
a third cellular mobile telephone band. 
FDC wants the same 849MHz-to- 


85IMHz and 894MHz-to-896MHz fre- 
quencies that Airfone and Goeken want. 
FDC cited ‘an unhealthy concentration 
of control in the cellular industry” in 
asking the FCC to establish an oppor- 
tunity for a third cellular carrier to en- 
ter each market. 


Land mobile council backs FCC decision about 220MHz 


The 23-member Land Mobile Com- 
munications Council has moved to in- 
tervene in support of the FCC in the 
U.S. Court of Appeals case challenging 
the FCC’s decision to allocate spectrum 


in the 220MHz band to land mobile ra- 
dio services. The decision has been ap- 
pealed by the Amateur Radio Relay 
League and the Department of Justice. 


FCC seeks $117.9 million for 1991 fiscal year budget 


If Congress approves the FCC’s $117.9 
million 1991 budget request, the agen- 
cy will have $10.4 million more to spend 
next year compared to this year. FCC 
chairman Alfred Sikes said the increase 
is necessary “to restore integrity to the 


commission’s overall regulatory en- 
forcement responsibilities.” For one, the 
agency proposes to expand its fleet of 
mobile automatic direction-finding ve- 
hicles that trace sources of interference 
and unlicensed signals. 


COMMUNICATIONS 


Three good reasons for selecting Cardion products 


@ CCITT Compatible 


Cardion Electronics, Inc. 
895 Waverly Avenue 
Holtsville, NY 11742 

Tel: 516/289-6200 

TWX 510/228-2653 

FAX 516/475-3568 


As a leading manufacturer of FM 
Analog Point to Point Radios and FM 
— FDM Multiplex since 1950, we can 
address your system requirements 
with in-house capabilities. 

Such as: 

e Computerized Path Design 

e FCC Licensing Assistance 

@ Emergency Restoration Units 


(5 CARDION ELECTRONICS INC 


Member of Ferranti International 
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High Power 
RSA Cellular 
Antenna Systems 


Decibel now has the antennas and 
systems equipment to best solve 
your high power RSA problems: 


Antennas 

Omni DSD' DB812F offers 500 
watt input, 12 dBd gain and .5° 
electrical downtilt in a rugged 
fiberglass radome. Other omnis 
offer up to 10 dBd gain and 
directionals to 17 dB gain with up to 
800 watt input and optional 3°, 6° or 
10° electrical downtilt. 


RF Power Amplifiers 

100 and 160 watt cellular amplifiers 
are offered now, and 200 watt 
amplifiers will be available in 

late 1990. 


High Power Tx Combiners 

Several Decibel combiners that 
combine 2 to 20 Tx as close as 250 
KHz are designed to work with 
Decibel's RF power amplifiers, with 
maximum power inputs up to 150 or 
200 watts per channel but limited to 
total outputs of 700 or 1200 watts 
per system, 


Tower Top Amplifiers 

These pre-amplifiers, used at the 
antenna terminal, improve Rx 
sensitivity and extend the “talk back” 
range for low power Tx. 


HELIAX" cables and Decibel’s 
optional Sentry™ series of remote 
site monitors complete Decibel's 
RSA cellular antenna systems 


Contact Decibel Marketing or our 
Factory Authorized Warehouses. 
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| N ew products 


Readers’ choice 


Of all the new products and serv- 
ices covered in the November 1989 is- 
sue, the ones reprinted here generat- 
ed the most reader requests for addi- 
tional information. If you missed them 


the first time, here is your opportuni- 
ty to acquire more information on 
them: Just circle the corresponding 
Fast Fact Card number on the Fast 
Fact Card found in the back of this is- 
sue and mail the card to us. 


Zinc-air battery supplements NiCds for two-way, cellular 


NiCd Batteries, widely used to pow- 
er portable two-way radio and cellu- 
lar equipment, usually are recharged 
via charger units connected to ac pow- 
er. Zinc-air cells developed by 
Duracell are intended to replace ac 
charging. Hybrid units combine zinc- 
air and NiCd batteries. The combina- 
tion allows replaceable zinc-air batter- 
ies to recharge the NiCd batteries. 
Thus, the NiCd battery never needs 
recharging from ac power. The hybrid 
battery pack delivers long service life 
without the inconvenience of ac 
recharging because zinc-air batteries 
deliver more than 10 times greater 
operating life. 
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Paging receiver fits inside Timex wrist watch 


Separate controls for timekeeping 
and pager functions fit a wrist watch 
pager developed by Motorola. Non- 
volatile memory stores messages even 
when the pager is turned off. Message 
time-stamping displays on the LCD 
screen the time that a message is 
received. The pager works with com- 
mon carrier pager systems. 
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Scanning receiver spans four bands, 100 channels 


Model AR9SO base and mobile 
scanning receiver covers 27MHz to 
54MHz, 108MHz to 174MHz, 
406MHz to 512MHz and 830MHz to 
950MHz. Twenty-five front-panel 
keys on the Ace Communications 
scanner allow programming of five 
banks of 20 channels, or 100 channels 
altogether. 
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Portable cellular antenna comes in 2dB, 3dB models 


Portable cellular antennas that mount 
temporarily inside car windows come in 
2dB and 3dB models. The Window- 
Wedge antenna from Mobile Mark 
mounts by sliding its base into the win- 
dow casing. The cable is connected to 
the portable or transportable phone. The 
product is suitable for harsh weather 
areas where the portable phone user 
wants clearer reception but does not 
want to be left with a wet or icy anten- 
na at the end of a trip. 
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Paging entry station works with DAPT paging terminal 


Anyone who routinely signals pock- 
et pagers over an in-house paging sys- 
tem can have a quicker and easier meth- 
od of signaling a pager than by dialing 
into a PBX telephone. Model 103 pag- 
ing entry station, manufactured by Ze- 
tron, has a keypad, LED display and 
gooseneck mic. When connected to the 
company’s DAPT-Plus paging terminal 
via a standard telephone cable, it allows 
an operator fo signal a pager by enter- 
ing a pager number on the keypad and 
pressing “page. 
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Hand-held transceivers boast wideband operation 


Covering 1SOMHz to 174MHz and 
450MHz to 470MHz, HX240 series 
VHF and UHF hand-held transceivers 
from Standard Communications offer 
as many as 16 channels with program- 
mable scan. They come in 1.5W and 
4W models with built-in CTCSS; top- 
mounted LCD for channel and mode; 
rotary channel select; external program- 
ming and cloning; and programmable 
busy channel lockout and time-out tim- 
er. DTMF with memory and speed au- 
todial is optional. 
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Sales training video targets mobile radio 


“The Sales Presentation—Step by 
Step” is directed at mobile radio sales 
professionals as a video training aid. 
The video lists 10 steps to follow ina 
sales presentation. Available from The 


Thornhill Company, the 22-minute 
video includes organization and follow- 
through information. 
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DB564 120° 
Directional 


Base Antenna 


A 14 dBd gain antenna 
for all 806-952 MHz 
applications, the 
DB564 uses Decibel’s 
patented Center-Fed- 
Collinear design for 
steady beam position 
and good VSWR. 


It is enclosed in 
Decibel’s exclusive 
Aeroglas’” radome in 
Horizon Blue™, with a 
solid-rod all-aluminum 
backscreen. 


Specifications 
Range: 806-952 MHz 


Gain and Bandwidth: 
14 dBd over 35 MHz 
13.5 +1 dBd over 
55 MHz 

Front-to-Back Ratio: 
25 dB 


) Vertical Beamwidth: 
6° 


Horizontal Beam- 
width: 120° 

Electrical Downtilt: 
3°, 6° or 10° 

Length: 161 inches 


Other Decibel models 
offer 60° to 120° of 
coverage. 


Contact Decibel 
Marketing or our 
Factory Authorized 
Warehouses. 
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Mobilize your 
Maxon portable 


With the CA-1460 Vehicular 


Charger/Adaptor, your Maxon 
5 watt portable becomes a 
mobile transceiver. Quickly, 
easily and inexpensively. 

A built-in audio amplifier 
and 5 watt speaker deliver 
ample sound ; 
levels for use in 
any vehicle. VHF 
and VHF RF 
power amplifiers 
are also available. 


In addition, the CA-1460 
“quick-charges” your portable’s 
battery between uses. 

This versatile accessory is 
housed in a durable Noryl- 
190 case with an all metal, 
adjustable pedestal mounting 

bracket. A mobile 
microphone is 
also included. 
Maxon’s CA-1460 
... there’s no 
better way to go. 


ELECTRONICS 


10828 NW Air World Drive, Dept. 100 
Kansas City, Missouri 64153 
816/891-6320, fax 816 891-8815 


Nory1-190° is a registered tradename of General Electric Co 


In Canada, contact Omni Provincial 
Electronic Inc, : 514 648-8432 (East), 


416841-6740 (Central) or 403/293-3131 (West) 


1989 — Maxon Electronics 
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New products 


Mobile data network offers 
mapping system compatibility 


A mobile data communications sys- 
tem compatible with automated map- 
ping facilities management systems used 
by utilities is available from Dowty RFL 
Industries. The combination connects 
a vehicle's drive to all available graph- 
ics information at the utility’s control 
station. The information constantly is 
updated so drives can respond quickly 
and accurately, especially in an emer- 
gency situation, without the incon- 
venience of maps, drawings and hand- 
written work orders. 
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Battery analyzer handles 
260 types simultaneously 


The battery management system from 
BatteryPro maintains as many as 260 
batteries at the same time. The RAM- 
System features solid brass contacts; 
menu-driven format; programmable 
functions such as battery voltage, capac- 
ity, number of cycles and charge- 
discharge rates; five charge cutoff tech- 
niques: battery backup; and a hold fea- 
ture that allows battery removal and 
reinsertion without restarting the cycle. 
The charger-analyzer unit offers option- 
al barcode reading system, optional 
down-loading of information to comput- 
er database and optional extended war- 
ranty. The unit offers real-time logging 
of battery characteristics such as volt- 
age. current and thermistor resistance 
for analysis. 
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Portable battery saver plugs 
into vehicle’s lighter 


Model MOT800 battery saver from 
Ora Electronics plugs into a vchicle’s 
cigarette lighter for power from the ve- 
hicle’s battery. The unit fits Motorola 
8000/9000 series portable cellular 
telephones. 
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Desktop charger offers 
3% to 5 hours charging time 

Batteries used in Kintek Custom 
Products’ transportable conversion kits 
can be rapid-charged with the Intel- 
licharger 512. The desktop unit features 
an LED that indicates state of charge 
and 3'4 to five hours charging time. The 
unit features automatic shutoff when a 
battery is charged to capacity. 
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Telephone interconnect 
comes in rack-mount version 
Zetron’s model 35A microconnect 
telephone interconnect unit is available 
in a rack-mount enclosure. Called the 
model 3SAR, it fits any 19-inch rack. 
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Trailer-tower unit includes shelter, 100-ft.crank-up model 


A4’ * 6’ X 6’ shelter and a 100-foot 
crank-up tower combine to form Alu- 
ma Tower’s model TM-51-35-S trailer- 
tower unit. The trailer-tower can be 
fitted with any one of the company’s II 
crank-up models. The shelter is made 
of aluminum and foam-core insulation. 
The unit can be pulled by trailer to a 
communications site. 
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Cellular system monitor 
collects call-processing data 


The ZK-SAM cellular system moni- 
tor from ZK Celltest monitors and 
records cellular phone processing 
events. As much as six hours of data 
may be recorded for later playback and 
printout. 
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Magnet-mount antenna 
suits trunking, cellular 


The CMS585 compact magnet-mount 
antenna features quarterwave design, 
wide bandwidth and a heavy-duty mag- 


net. The Ora Electronics antenna 
comes with 12 feet of cable and TNC 
connector and suits trunking and cellu- 
lar applications. 
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HELIAX® 


Hutton Communications is now your 


direct connection to ANDREW 
HELIAX*“in large quantity or small. 

Hutton can supply all of your next 
HELIAX® Superflexible, or Radiax® 
order with your choice of connectors 
installed and guaranteed. PLUS we 
have hoisting grips, hangers. and 
grounding kits IN Stock. Check off 
your next order and call HUTTON. 


1-800-442-3811 
Main Feeders 
[) 1/2"Heliax®°———_+t. 
CL] 7/8" Heliax®——_——ft. 
|_| 1-1/4" Heliax® ft. 
(] 1-5/8" Heliax® ft. 
Jumpers 
|| 1/4" Superflexible Jumpers 
(| 1/2" Superflexible Jumpers 
HeliaxeAccessories 
|_| Hoisting Grips _____pes. 
|_| Tower Hangers pcs. 
__| Standoff Kits ____pes. 
_} Grounding Kits pes. 
{| Connectors pcs. 


Now we're rollin’ 
HELIAX ® 


~ 


() | 
/ ~ RPO en ih ge 
: r 


Reels or Boxed — 


Heliax*is a trademark of the ANDREW Corporation. 


Distribution Services of M. Hutton & Company 


Hutton Communications 
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When You Need Rechargeable Batteries... 


MAKE THEM A | ABRO! 


Whatever your battery 
needs ... paging, commu- 
nications, public safety, 
emergency lighting or 
other applications . 
you can rely on JaBro 
as your NUMBER ONE 
SOURCE of supply. 
You will get fast deliv- 
ery on these factory- 
fresh, high quality 
American made, 
nickel-cadmium bat- 
teries ,... with the 
power built-in for 
peak performance. 


Our expanded line is detailed in this 16-page' catalog, 
complete with cross reference data and specifica- 
tions. See for yourself why so many rely on JaBro - 
The House of Batteries — as their primary source. 


Write or phone today for our full line catalog. 


JABRO Batteries, Inc. 


4938-A University Lane, Lisle, It 60532 
708/964-9358 « Order Entry Phone 800/323-3773 
Telex: 281024 » Cable: JABRGUSA « FAX: 708/964-9081 


Canadian Affiliate: 403/248-4020 » European Representative: 33 (1) 43-76-21-21 
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DEALERS WANTED 
50-55% PROFIT MARGIN 


World’s Most PROFITABLE Two-Way Radios 


“PRIVATE LABEL PROGRAM AVAILABLE”’ 


Audiolech | — Eclipse 


5 WATT PALM SIZED 
6 CHANNEL $14900 5 WATT-4 CHANNEL 


An engineering marriage of 
the best of today’s two-way $14900 


technology combined with 


; Space Age Tech- | 
good old-fashioned alone bi . jd 


economy. reliability. 


7 Top Quality 
Price Includes: Engineering. 


1/5 Watts, Hi/Low Rugged All 
Switch, 6” Rubber- | Weather 
flex Antenna, Re- | Construction. 
chargeable Battery, | Price Includes: 
Belt-Clip, One Oper- | 6” Antenna, Wall 
ating Frequency | Charger, Battery, 
Installed. Soft Case, Belt- 
Clip, One Oper. 
Frequency Installed 


10 Unit Price To Dealers 


A ADVANCED VIDEOTECH CORP. 


1840 COUNTY LINE ROAD « HUNTINGDON VALLEY, PA 19006 
TOLL FREE 1-800-233-0013 © IN PA (215) 322-4600 * FAX (215) 322-4606 
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New products 


Mobile fax interface 
draws power from radio 

The FaxLink Mk 1 mobile facsimiles 
interface connects to a two-way radio or 
cellular telephone via a radio adapter ca- 
ble that is terminated with an eight-way 
modular connector. The Link Systems 
unit draws its power from the mobile or 
cellular telephone. The unit has no in- 
ternal adjustments. 
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Cooling fan fits 
EFJ repeater amplifiers 


A cooling fan for late model E. F. 
Johnson repeater power amplifiers is 
available from Interconnect Special- 
ists. The fan assembly fastens to the 
back of the power amplifier heat sink. 
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Portable plug-in options 
include digital format 

Plug-in options for Bendix/King port- 
ables, including VHF and UHF radios, 
are available from Transcrypt Interna- 
tional. 

[1 Mode] KR-5260/6260 features 
FlashCall digital signaling format. 

C] Optional FlashCall Plus provides 
Motorola, GE and Coded digital signal- 
ing emulation and FlashCall. 

[’ Model KR-5460/6460_ offers 
FlashCall and Crypto Voice Plus Level 
4 speech encryption. 

(5 Model KR-5915 offers two-tone 
decoding and a 10-number autodialer for 
interconnect. 

[i Model KR-5840 5/6-tone option 
offers encode-decode and is compatible 
with international tone formats. 

C1) Model KR-5928 enables users to 
upgrade VHF portable to 28 channels. 
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Mobile satellite center installs in vehicles 


Private vehicular communications are 
feasible with Magnavox’s mobile com- 
munications center that relies on satel- 
lite relay. The operator's station includes 
a satellite communications terminal, ve- 
hicle navigation system, fax, printer, tel- 
ephone and other communications 
equipment. A mobile radio link relays 


Relay expansion cards produce 


The IC-M800 HF-SSB transceiver 
from ICOM employs fiber optic tech- 
nology and includes a weather-resistant 
remote controller. As many as four con- 
trol heads can be connected to the sys- 
tem controller interface. Features in- 
clude 150W output, 127 memory 
channels, noise blanker system and 
scanning options. 
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calls from a vehicle to the mobile com- 
munications center where the call is 
patched into a satellite communications 
terminal and beamed to a satellite. A 
videotape describing the system and its 
capabilities is available. 
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DTMEF control 


Relay expansion cards produce 
DTMF-selected remote control func- 
tions on the driving microprocessor 
software, enabling one control function 
to transform into 64 independent and 
magnetically latched relay control func- 
tions. Made by Lucas Ledex, model 
2452 cards offer low current drain of 
ImA and are field-programmable as a 
12Vdc, 24Vde or 48Vdc system. 
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Hutton Semmvenr ions 


Celwave 


Super Stationmaster™ 
Base Station Antennas 


When you think 
base station, think 
Hutton Communications 
and 
Celwave RF 


Super Stationmaster'™ UHF base 
antennas incorporate certain 
design enhancements not avail- | 
able in other fiberglass collinear 
antennas. The for instance, the 
PD455 combines 10MHz band- 
width with improved lightning pro- 
tection while preserving the de- 
sireable lightweight characteristics 
of the antenna. The PD755 keeps 
the same electrical specifications 
of the PD455 while providing out- 
standing ruggedness for really 
severe weather locations. Cel- 
wave antennas comply fully with 
the EIA329 standards for testing 
antenna gain. 


Hutton can supply a wide range of | 
Celwave RF products from anten- 
nas to multi-port combiner sys- | 
tems to many sizes of Celwave- 
coaxial cable, Hutton is your very 
best choice for your supplier of 
Celwave Super Stationmaster'™ 
antennas and any of the other fine 
\ Celwave RF products 


Call 800-442-3811 


Ask for ext.#125 for more information 


Distribution Services of M. Hution & Company 


Hutton National 


‘900-482. 3811 = wal 00325-0950 
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Two-Way Radios 
Hand Held And Mobile 


Superior Quality Rugged And Reliable 


VHF - UHF 
Synthesized 
Crystal Controlled 
“Mini” And 
Standard Size 
Custom 
Requirements 
Accessories 
2 Year Warranty 
Immediate Shipment From Stock 


HAEWA Zaws 


CORPORATION 


4357-B Park Drive Tel.: 404-921-3272 
Norcross, GA 30093 USA ___— Fax: 404-921-2896 


Dealerships Available 


Circle (59) on Fast Fact Card 


MOBILE ADAPTER for 
the 800 MHz, UHF and 


VHF King 
Portable 


FEATURES: 


*Built in RF amplifier 12 watts- ¢All connections made with one sliding 
800 MHz 20 watts UHF lever 
*VHF 35 watts ¢Keylock for security 
*Built in audio amplifier *Constructed to complement the King 
*External audio jack Radio line 
* Fast charger Complete with microphone and 
Leadership by Tradition mounting bracket 
talk 


pomere 3336 San Femando Road. Los Angeles. CA 90065 
: 4 (213) 256-3000 # 800 HI POWER @ TWX 910 346 7015 
COMMUNICATIONS, INC FAX (213) 254-3210 
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New products 


Floor base mount fits 
autos with consoles 


To install radio communications 
equipment in vehicles with consoles and 
levers, Gamber-Johnson offers model 
DS-57 auto floor base modular mount. 
The mount is made of heavy gauge steel 
and provides an adjustable height. DS 
equipment racks and MDT mount heads 
will fit onto the floor base. 
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Cellular hand-held offers 
99 memory locations 


The NovAtel MicroClassic I portable 
cellular telephone features a color key- 
pad, 99 memory locations, alphanumer- 
ic speed dialing, electronic lock modes, 
airtime counters and other user-friendly 
features. The unit weighs less than 23 
ounces. 
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Phone link transfers simplex into telephone-type operation 


The PL-1100 phone link from Inter- 
connect Specialists interfaces a stan- 
dard telephone and simplex transceiver 
for telephone-type communications over 
a simplex radio channel. VOX and elec- 
tronic audio delay are used to eliminate 
PTT switch. 
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Multiport card accommodates 8 paging terminal interfaces 


The IC-R9000 commercial grade re- 
ceiver from ICOM covers 100kHz to 
1,999.8MHz. It features a multifunction 
CRT display; 1,000 memory channels; 
dual clock and timer; multiple scanning 
functions; and interference and noise 
elimination circuit. 
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The local serial multiport card from 
Zetron installs in model 2100 and model 
2200 paging terminals, providing con- 
nections for eight RS-232 entry devices. 
The card is available with two, four, six 
or eight ports. It is compatible for 
alphanumeric input. 
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Vehicular repeater features low current drain, small size 


The Xtenda-Comm G3S2 vehicular 
repeater adapts to most mobile radios 
and features small size, low current 
drain, CTCSS encode-decode and con- 
trol head with function indicator LEDs. 


As an RF link, the Sweet Electronics 
unit can replace telephone lines used for 
base station remote control. 
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Voice recorder offers marking function 


The J.E.I. Comm Check 901 voice 
recorder features instant recall, simul- 
taneous record and playback, and a 
marking function that enable an opera- 
tor to “mark” portions of conversation 
for quick access. Voice communications 
are stored on computer memory chips. 
During recording, the oldest informa- 
tion is replaced with the newest. 
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THRULINE® 


4304A 
5-500Watts (4 
25-1000 MHz |) > 
Quick Change } 
Connectors 

Original 
Bird Quality 

In Stock! 


$425.00 


Call Hutton for same day 
shipment* on BIRD products 
advertised in this ad. Free 
freight’ on orders over $400.00 
when you mention this ad. 


THRULINE® 


Model 43 
The trusted 
method of RF 
measurement for 
thousands, 
We have 
accessories 


Too! 
$195.00 


$535.00 $55.00 $55.00 $535.00 $55.00 
$8.00 55.00 55.00) 55,00 
55.00 55.00 | 55.00) 55,00 | 55,00 
§5.0th) 55,00 <on| 55.00 S50 


58.00 | $5.00 55.00} 55.00 S8.(Hb 


54.00 


45,0) 
$5.00 


55.00) 55,00) 
55.00 


45.00 


SS.) 
Sam | 


45.000 


S500 


Headquarters Sales Agency 
Hutton Communications [1 Hutton National 
3245 Garcon Broce Dr ve 9610 Fht 1960. Suite 21 


ms 
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The Model NC201 Two-Tone 
Sequential Decoder. New smaller 
than ever size; .910''W x 1.50’’L x 
.270'H. 280Hz thru 3000Hz. Ideal 
for use in portable and mobile radios 
as well as applications where there 
is limited space. 


Features include: Field tunabie, 
Group Call, Positive or Negative 
Squelch Control, Momentary and 
Latched Outputs and more. Plus 
new leaded plug assembly feature. 
Another small wonder from 
NorComm. 


Bronce COMM” 


TONE SIGNALLING PRODUCTS 


TOLL FREE SALES 800-874-8663 / In California Call (916) 477-8400 
12438 Loma Rica Drive ‘‘A’’ / Grass Valley, CA 95945 / FAX: (916) 477-8403 
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THE “ORIGINAL” 


SMC was the first company to manufacture 
and market the popular “Tilt-Swivel” Ped- 
estal Mount for the Cellular Communica- 
tions Industry. 

SMC is continuing it's leadership in the Cellular Mount 
Market with the introduction of new product—in answer 
to installation opportunities, SMC makes Mounting Plates 
for the industry's most popular models of Portable and 
Transportable cellular phones. 

Display samples of SMC's wide variety of installation 
hardware. including our Portable and Transportable 
Plates are available. Contact your distributor—or call SMC 
Electro-Mount for additional! information on our complete 
line of Plate options and Point-of Purchase Displays. 


607 PLATE 


600 PLATE P.O.P. DISPLAY 


TOLL FREE 1-800-527-1079 
or FAX (713) 351-0718 
12519 WANDA LANE 

MAGNOLIA, TEXAS 77355 


44/ ELECTRO-MOUNT 
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New products 


Portable transceivers have 
diecast aluminum frames 


Portable UHF and VHF transceivers 
from Tekk have diecast aluminum 
frames, slide-off batteries and high-low 
power switches. Rated at a maximum 
SW RF output, the units cover as many 
as six channels. 
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NiCd pack replaces 
Yaesu battery models 


Model MFNB-I7 battery from Mul- 
tiplier replaces Yaesu FT, FTC and 
FTH model radios. The NiCd battery 
is rated at 600mAh with nominal open 
circuit voltage of 7.2V. 
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Adapter kit suits coaxial connections 


Model 5698 universal adapter kit al- 
lows user-selectable adapter combina- 
tions such as SMA to BNC and BNC 
to double banana plugs for connecting 
coax to instruments. The Pomona Elec- 
tronics adapters feature gold-plated cen- 
ter pins and silver-plated bodies. The kit 
includes two of the following: BNC 
male, BNC female, TNC male, TNC fe- 
male, SMA male, SMA female, N male 
and N female. Also included are four 
intermediate coupling nuts; one double 
banana plug; and one double banana 


Base station controllers 
for analog, digital paging 

Remote base station controllers from 
CTI support analog and digital paging 
formats via onboard 1,200baud modems 
for digital data conversion and recovery. 
Model TXC-100 forms the transmit end 
of the package, and model TXC-200 
serves as the receiver. 
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jack-binding post combination. 
Circle (274) on Fast Fact Card 


Desktop unit recharges 
batteries in 5 hours 

The Intellicharger 500 holds one bat- 
tery at a time and recharges a unit in five 
hours. The Kintek Custom Products 
desktop charger features two-color LED 
display for state-of-charge indicator and 
automatic shutoff. It charges IA and 
1.8A batteries. 
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DC-to-DC CONVERTERS 


“FOR YOUR CELL SITES 


@ Available in 200, 400. 
~_and 800 watt models. 
~e-24V-and 48V isolated” 
eanputs tt 


© 85% conversion 
efficiencies. © — 


ie 


to avoid the expense and maintenance of a second battery plant. 
Our proven reliability, competitive prices and quick delivery 
will combine to solve your DC-to-DC conversion problems. 


e 
WJilsstoze evectronics co, Inc. 
PO Box 1329, Hillsborough, NC 27278 + Telephone: (919) 732-9351 
Designers and Manufacturers of solid state power converters since 1963 
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UO TRAUNK 


T 
Cc D& B L E 


Your Best 
Connection 


Those few words tell you that UltraLink™ was 
developed specifically for two-way commmer- 
cial radio communication by the company that 
understands the need for proper cable. 


Cushcraft/Signals knows the problems that in- 
Stallers have with cables that won't fit the con- 
nectors. We know what can happen when hot 
exhaust pipes contact cable. And most impor- 
tantly, we know how much signal can be lost be 
lost between the radio and the antenna. 


UltraLink™ is the RG-58 size cable that with- 
stands heat, is easy to install, and has less than 
15 dB loss/100 feet at 900 MHz. That makes 
UltraLink™ your best connection for mobile or 
control station applications. And that's why 
UltraLink™ is supplied with Cushcraft/Signals 
800/900 MHz antennas featuring low-loss 
cable, 


Cal! Cushcratt/Signals for a sample. Let your 
technician strip it and install a connector. You 
will both be convinced that UltraLink™ is a 
superior cable. That's why it carries the 
Cushcraft/Signals name! 


1-800-258-3860 


Easy-to-crimp solid 
center conductor 


Heat resistant Tefion® 
dielectric 


Non-glued foil for easy 
peel-back 


95% braid coverage tor 
low loss 


AG-58 size for exact 
connector fit 


cushcraft/Signals 


48 Perimeter Road, Manchester, NH 03108 USA 
603-627-7877 » FAX 603-627-1764 « TLX 4949472 
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WANTED 


A New Generation 
of Features 


This Is All You Need 


$347 Dealer Net 


@ TELEPHONE EQUIPMENT @ EASILY INTERFACES 
Operates all standard telephones- To any duplex radio 
FAX-computer modems, cordless Discriminator, COS, PTT, Audio 
telephones-answering machines Out, Tone Out, B+ & Gnd, 


@ SHARED CHANNEL STRAIGHTFORWARD 
Not limited to a single user Performs central office functions of 
system. Selective signaling with busy, fast busy & ring 
cTcss System functions of decode, encode, 
automatic ANI & monitor lock 


NO EXTRAS 


This is a complete unit 


@ PROVEN RELIABILITY 
In use for two years on VHF & UHF 
ACC systems 
Full one year warranty 


NORTHERN CONTROLS & COMMUNICATIONS 
1035 BLAIR ROAD, FAIRBANKS. AK 99701 (907) 452-7765 
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16 REASONS TO BUY 
OUR RF AMPLIFIERS 


a i & . 

A bad amp can be your worst nightmare. Ask us what we've been doing over the past 11 
years to make your dreams come true. Our Catalog details 16 important technical points 
you should know before you make a commitment to an RF amplifier supplier. Our product 
line includes: 


« VHF Low Band to 400 watts 

¢ VHF High Band (140-200 MHz) to 300 watts 

© UHF Low Bank (400-550 MHz) to 400 watts 

¢ UHF High Band (800-960 MHz) to 150 watts 

* True continuous rating at high ambient 
temperatures 


© “Bullet-Proof’ heavy duty protected am- 
plifiers for mobile and simplex applications 


VoCom/FF Corporation 


Quality since 1979 


1/800-872-6233 


Call 1-800-USA-MADE 


In Illinois 708/885-3296 
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New products 


Trunked hand-held 
offers 14 systems 


The 8570 900MHz hand-held from 
E. F. Johnson features I4 systems and 
as many as 10 groups per system. The 
trunked portable has system and group 
scan, LCD and conventional 900MHz 
channel operation with repeater 
talkaround. Version 857] is intrinsical- 
ly safe. 
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Magnet-mount antenna 
boasts 3dB gain, portability 


Model CMS586 3dB magnet-mount 
cellular antenna installs temporary on 
roofs and boasts a small size for trans- 
portability. The Ora Electronics anten- 
na comes with 12 feet of attached 
RG58/U coaxial cable and TNC con- 


nector. 
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Siw i Owy ie 
few | ON f If you've been looking for a DTMF mic with 


@ the right combination of features and quality, 
| Corer | # | | at a price you can afford, Shure has the 


answer. Two different models designed to fit 
the needs and budgets of practically any user 
and built tough to give you the reliability 
you've come to expect from Shure. 


yet 


THE PROGRAMMABLE CHOICE 


The 890TT is a burst-mode DTMF 
unbeatable combination of microphone with all the features of 
economy, dependability, audio the 885TT, plus programmable 
quality, and ease of use. It's a functions, including: 


QUALITY THAT'S AFFORDABLE 


The new 885TT gives you an 


that sets new standards for value locations (up to 16 digits each). 
and performance. Features include: e Last number redial. 
 [lluminated keypad—designed * Lithium battery keeps the pro- 
to last and requiring no extra grammed memory safe for years. 
wiring in most cases. 
Million-C ycle Leaf Switch> 
a Shure exclusive, giving you 
ones ib met ree Nees Both the 885TT and the 890TT are 
Positive tactile-feel keys and part of Shure’s patented ModuLink 
audible tone to help make number System 1. Modular cordsets allow 
entry easy and accurate. — them to plug instantly into over 40 
Externally adjustable audio and 7 
DTMF levels for easy installation. making installations and cable 
Tailored frequency response and 
Top-Talk Sound Channels” provide 
optimum clarity and intelligibility. 


THE FINAL WORD ABOUT QUALITY 


At Shure, commitment to quality is not simply talk. 
You'll be able to see and feel the quality of our mics as soon as you pick one up. 
Because we test them tougher, our mics last longer and perform better. 


CALL 1-800-257-4873 


We IL rush you a fee catalog explaining. in detail. all the features and benefits of Shure DTMF mics 


KSEE 


BOTH FEATURE CONVENIENT, 


replacement literally a snap, 


® 


THE SOUND OF THE PROFESSIONALS *.. WORLDWIDE 
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continuous-tone DTMF microphone e Auto-dial feature has ten memory 


VERSATILE MODULINK™ TECHNOLOGY 


radio transceivers with no hardwiring, 


Ena Ree cpenge : 


' 
<a] 


HEAEREE " 


= 


pore] 


ADORATION 


The world's largest conference dedicated to 
Public Safety Communications 


The 56th 


APCO Annual Conference 


August 26-30, 1990 
Hynes Convention Center 
Boston, Massachusetts 


Over 3,000 officials representing these types of agencies 
will be at the APCO Annual Conference: 


Law Enforcement 
Fire 
Emergency Medical Services 
9-1-1 
State and Local Governments 
Federal Agencies 


ions Into The 90's 


Highway and Transportation "ah ep 6 
Civil Defense 

and other government agencies charged 

with protecting life and property 


400 Exhibits ¢ Panel Discussions ¢ Seminars ¢ Educational Presentations 


Attention vendors of communications equipment: 
Exhibit Space and General Information Packets Available 
Call APCO at 800-824-1850 


Sponsored by 
The Associated Public-Safety Communications Officers, Inc. 
100 DiVito Drive * New Smyrna Beach, FL 32168 
FAX: 904-427-6307 
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New products 


ANI software upgrades 
Touch-Tone encoders 

ANI software features are available on 
Pipo Communications’ Touch-Tone 
encoders. Two software versions are 
available: ANI 1.0 and ANI 2.0. The 
versions include speed, pause and PTT 
adjustments. 
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Microcomputer fits 
vehicular applications 


The VCP-286 laptop microcomputer 
suits vehicular operating conditions and 
is available from ZeBryk Engineering. 
It operates at 12MHz and comes with 
IMB of RAM, two serial ports and a 
parallel port. The computer features a 
standard PC/AT layout with a 100-key 
keyboard. The unit operates on 12Vde 
vehicular electrical systems and is pro- 
tected against alternator load dumps, 
Starting sags, voltage surges, battery 
jumps and charging. 
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Paging system software 
supports deaf communication 

Alpha message input from Telecom- 
munications Device for the Deaf (TTD) 
is available with software developed by 
Unipage for its paging systems. The 
TDD device allows hearing impaired in- 
dividuals to communicate via telephone 
with messages typed on the TDD key- 
board and read from the TDD display. 
The Unipage TDD message support 
product enables messages to be sent to 
an alphanumeric pager from the TDD 
keyboard. 
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Sipe pepo el fener ee pla 


in stock and most skipped same day. 


Protect your investment from costly damage with 
BEE hand-crafted genuine leather cases, available 
for Portable Radios, Pagers and Test Equipment. 
And, free logo imprint gives added security against loss. 


Send for your Free 1990 catalog today! 
Circle (200) on Fast Fact Card. Or Cail Us Direct. 


BEE ELECTRONICS INC. 


2655 GARDNER ROAD, BROADVIEW, ILLINOIS 60153 
TOLL FREE: 800/336-3115 © ILLINOIS: 708/345-0337 ¢ FAX; 800/345-2091 
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New products 


Two-tone decoder sports 2-minute Tx limit timer 


Model ST-205 two-tone sequential 
decoder from Selectone installs in most 
miniature hand-helds for talk-back pag- 
ing applications. It is compatible with 
Motorola Quick Call II and GE type 99 
signaling formats. It has two latched 
outputs and includes a two-minute trans- 
mit limit timer with alert tone. An en- 


‘a COMET 


We'll Honor 


Communication 
Products Warranty, 
As If It Were Our Super Linear 
Own... Dual Band Antennas 


: CA-2x4ZC 
In fact it was our BASE/REPEATER 


own for over 


hanced version, model ST-205P features 
an extended operating frequency range 
and is compatible with all two-tone se- 
quential paging formats. Both modules 
are field-programmable. 
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Automated system 
checks remote circuits 


twenty years. 


150-160 MHZ 


And while 460-480 MHZ 
our name Gain: 8.2/11.5dB 
may have Max Power. 200W 

changed Fiberglass 


some things 
just don't 
change.... 


Wind Load 
98 ft. per second 


* Same address 

* Same phone numbers 

¢ Same owner 

e And the same solid 
commitment to the two-wa 

radio industry. 


Simulcast 
with CF-416 
Duplexer 


CA-207 PF 
MOBILE 


150-160 
‘a 460-480 
150W 


mm | Automation & 
Electronics 
Engineering, Inc. 


13667 Floyd Circle * Dallas, Texas 75243 
1-800-527-4596 + (214)-238-9596 
Fax (214)-238-9181 
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1275 N. Grove St. 
Anaheim. CA 92806 
(714) 630-4541 

FAX (714) 630-7024 
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The Netcheck automated system re- 
motely tests communications circuits. 
Made by Lucas Ledex, the system de- 
tects and quantifies excessive loss in 
both inbound and outbound paths, plus 
high noise levels. The system uses a 
model 2212 loopback card with a ‘‘sand- 
wich” measurement board at all remotes 
and a personal computer with interface 
card and software at the master site. The 
combination automatically polls and 
tests two-wire and four-wire telephone 
lines and microwave communications 
networks and records the results. 
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Adding a Trunk Channel? 


TNT-100 LTR® Logic and Interconnect 


SYNC 


POWER CARRIER RECEIVE TRANSMIT 


CALL TALK 
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TELEWAVE, INC. 


1155 TERRA BELLA, MOUNTAIN VIEW, CALIFORNIA 94043 (415) 968-4400 FAX (415) 968-1741 


be 
% 
WESTERN 
TALLEY ELECTRONICS 
~* 
i \e * 
WESTERN 


TALLEY ELECTRONICS 
Hayward, CA 94545 
Tel: 800/223-4949 CA 
Tel: 415/783-2111 

FAX: 415/783-2118 


Santa Fe Springs, CA 
Tel: 800/221-9597 CA 
Tel: 213/949-7005 
FAX: 213/948-3126 


San Diego, CA 92121 
Tel: 800/869-8515 CA 
Tel: 619/546-0355 
FAX: 619/546-0387 


Phoenix, AZ 85017 
Tel: 800/727-7410 AZ 
Tel: 602/921-2997 
FAX: 602/921-7995 


12 


> 


NOON 
6 


* 


ROCKY MOUNTAIN AREA 
ELECTRO-COMM DIST. 


MID-WEST 
PRIMUS ELECTRONICS 


NATIONWIDE DISTRIBUTION 


* 


‘VA 


NORTH EAST 
TESSCO 


SHARP COMMUNICATION ¢ 


SOUTH EAST 
SOUTH WEST 
RIO RADIO SUPPLY, INC. o 
NORTH WEST x! MID-WEST 
IC SYSTEMS PRIMUS ELECTRONICS 


Salem, OR 97303 
Tel: 800/759-3031 
Tel: 503/585-1313 
FAX: 503/585-0246 


ROCKY MOUNTAIN AREA 
ELECTRO-COMM DIST. 
Aurora, CO 80011 

Tel: 800/525-0173 

Tel: 303/343-8937 

FAX: 800/423-8018 

FAX: 303/343-8018 


Joliet, IL 60435 
Tel: 800/892-1413 
Tel: 800/435-1636 
Tel: 815/436-8945 
FAX: 800/767-7605 
FAX: 815/436-8954 


SOUTH WEST 


RIO RADIO SUPPLY, INC. 


McAllen, TX 
Tel: 512/682-5224 
FAX: 512/682-9114 


Antenna Systems 
25 MHz—1600 MHz 


Loads 
Filters 


Duplexers 
Test Equipment 
Transmitter Combiners 
Receiver Systems 


Antennas 
Circle (73) on Fast Fact Card 


Puts All The Best At Your Finger Tips 


NORTH EAST 
TESSCO 

Hunt Valley, MD 21030 
Tel: 800/638-7666 USA 
Tel: 301/785-5300 

FAX: 301/584-7450 


Sparks, NV 
Tel: 800/638-7666 


SOUTH EAST 

SHARP COMMUNICATION 
Huntsville, AL 35805 

Tel: 800/548-2484 

Tel: 205/533-2484 

FAX: 205/539-1663 


New products 


Low profile antennas 
fit cellular portables 

Model CMS400 and model CMS401 
low profile antennas measure less than 
1 inch in height and fit cellular porta- 
bles. The CMS400 fits Motorola's 
8000/9000 series portables and features 
SMA female connector. Ora Electron- 
ics’ CMS401 features a TNC male at- 
tachment for use with TNC-equipped 
portable cellular phones. 
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Microwave radio link 
functions with paging device 
The SAM AlphaBox bolsters tone and 
numeric paging terminals functions with 
alphanumeric capability. An enhance- 
ment to the AlphaBox, a full duplex 
microwave radio link, is available from 
TekNow and Celltronics. The Alpha- 
Box enhancement includes Celltronics’ 
RS-232 full duplex 900MHz radio con- 
trol links, which are mounted between 
the AlphaBox and the paging terminal. 


Remote programmer enables EFJ LTR code validation 


The RP-6100 remote programmer 
from Interconnect Specialists allows 
remote programming of the E. F. John- 
son code validator, Programming can be 
performed from any DTMF telephone 
or DTMF-equipped transmitter. The 
unit comes with cable to interface with 
Johnson LTR code validator. 
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Cellular modem works in 12Vdc vehicles 


The VCM-12000 Class 10 cellular 


modem from ZeBryk Engineering 


connects to most cellular telephones for 
automated call origination and answer- 


ing. The VCM is housed in a sealed, 
aluminum enclosure. The product oper- 
ates off I2Vde vehicular electrical 
systems. 
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DTMF encoder has ‘steel key’ buttons 


A DTMF encoder is available with 
steel keys and sealed, gold dome con- 
tacts from Pipo Communications. 
Models include PK-l, PK-1 with relay, 


PK-2 and PK-2 with relay. The units 
boast a simple three-wire connection 
and wide operating range of 8.5Vdc to 
16Vde. 


4) 
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THE POWER TO COMMUNICATE 


ANYWHERE! | COMMUNICATIONS 
THE GAM 


Reliable Power | 


tain To WE HELP 


® 
Mountain Top Site 


ing. . 

Stand Aten YOU KEEP 
Photovoltaic SCORE. 

CE systems || Sauget 


ha essional, Computer 

sources’ system allows your busi- 
ness to operate at peak performance. 
Not only full service accounting but 
specialized packages for service man- 
Sropaty RCC billing and invoicing, 
SMR billing, and Sales Management. 
We provide a total package includin 
hardware, software, installation an 
training. 

Call today for a FREE brochure. 


Proven on Mountain tops around the world, 
SES Solar Electric Power Systems are preferred by 
more companies requiring power they can rely on. 
We offer expert system sizing, engineering and a 
large inventory of PV system components. 


Call us today with your requirements and we'll 
show you how easy it is to power your Site. 


(800)-344-2003 


Authorized Distributor for ARCO Solar <> 


SOLAR ELECTRIC SPECIALTIES Co. KO} =K24 
P.O. Box 537, Willits, CA 95490 
(707) 459-9496 » FAX (707) 459-5192 
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GS 


404 39th STREET NORTH 
BIRMINGHAM, ALABAMA 35222 


(205) 594-8810 
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Directory explains 
details of antenna sites 

Intrafamily Communications’ Na- 
tional Communications Site Directory 
lists towers; buildings; water tanks; 
power and shelter availability; antenna 
positions; coverage area; and lease 
terms of communications sites. 
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Handbook covers 
microwave operations 

RSGB Microwave Handbook Volume 
1 covers operating techniques; system 
analysis and propagation; microwave 
antennas; transmission lines and com- 
ponents; and microwave semiconductors 
and valves. The 224-page handbook is 
offered by the American Radio Relay 
League. 
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Catalog details cadmium 
battery power packs 

A 12-page catalog from Tadiran de- 
tails its rechargeable sealed NiCd bat- 
tery power packs and subassemblies. 
Tadiran power packs are rated 12V, with 
high-power 13.2V versions available in 
select models. Increased capacity sub- 
assemblies and custom-made packs with 
chargers are available. 
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Brochure describes 
radio transceivers 

Harris long-range radio division's 
brochure describes its RF-3200 series 
HF/SSB radio transceivers. The RF- 
3200 has an automatic antenna coupler; 
software-controlled operating proce- 
dures; and advanced speech processing 
techniques. 
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Data includes cellular 
batteries, accessories 

Multiplier’s “Cellular Products Cata- 
log’’ describes its portable cellular tel- 
ephone batteries and accessories, in- 
cluding standard and high-capacity 
batteries, travel battery eliminators, 
transportable battery systems and 
chargers. 
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Pamphlet examines 
effects of noise 

A six-page monograph on the effects 
of noise on a communications system is 
available from Western Multiplex. It 
explains noise; noise weighting; noise 
figure and noise temperature; phase; 
and FM noise. 
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pee 


* 


THE PEAK PERFOR 


Bulletin explains 
elliptical waveguide 

Electrical and mechanical specifica- 
tions of the Flexwell elliptical 
waveguide, types WE46 and WEP46, 
are provided in a bulletin from Cable- 
wave Systems. Installation accessories 
are explained. 
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MT-2 SERIES MOUNTAIN-TOP REPEATER 


THE ULTIMATE IN RUGGED AND 
DEPENDABLE SOLAR POWERED 
REPEATER COMMUNICATIONS 


AVAILABLE IN VHF AND UHF 
(138-512 MHz) COMBINATIONS 


== DANIELS 
max ELECTRONICS 


43 ERIE STREET, VICTORIA, B.C. 


CANADA V8V 1P8 


PHONE: (604) 382-8268 FAX: (604) 382-6139 
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Literature 


Book provides data 
on tower, site management 

Pirod’s tower specification guide 
helps buyers evaluate and select guyed 
and self-supporting towers. It provides 
tower specification criteria, environ- 
mental considerations and design 
options. 
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Brochure details 
cleaning pads and swabs 


Cleaning pads and foam swabs are de- 
tailed in Texwipe’s presaturated prod- 
ucts brochure. The pads are self- 
contained products with an applicator 
and solvent in each packet. 
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Take Your Hands Off Your Radio! 


Maximize your performance with the ease and 
comfort of hands-free radio operation! DTC's 
advanced line of communication accessories 
are built to perform in the toughest conditions. 
Experience Engineering Excellence! 


DYNATECH 
TACTICAL 


6A Lyberty Way 
Westford MA 01886 


COMMUNICATIONS, INC. 


Phone (508) 692-5434 
FAX (508) 692-9165 


Toll Free 1-800-233-8639 
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Directory details 
aeronautical frequencies 


The Official Aeronautical Frequency 
Directory lists the HF, VHF, UHF and 
800MHz-to-950MHz frequency ranges. 
General system information, FCC allo- 
cations charts, and trunked 800MHz 
systems used for portable and mobile 
communications at airports are listed in 
the 416-page publication by Official 
Scanner Guide. 
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Catalog explains 
battery specifications 

Specifications and application data on 
Power-Sonic’s rechargeable sealed lead- 
acid batteries are available. A 20-page 
publication includes discharge charac- 
teristics; performance data; charging in- 
structions and tips on design and prop- 
er care. 
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Government report 
reviews mobile antennas 


The National Institute of Justice 
(NIJ) summarizes performance require- 
ments and test methods for mobile an- 
tennas in its latest publication: ““Mobile 
Antennas, NIJ Standard—0205.01.” 
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Brochure lists 
replacement battery 

PowerPak’s replacement battery 
brochure includes specifications and 
cross reference material for sealed lead 
acid, lithium, NiCd, cordless telephone 
and computer batteries. 
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Catalog describes 
microwave components 


More than 300 microwave compo- 
nents, instruments and systems in the dc 
to 110GHz range are found in Wintron’s 
catalog. General information precedes 
each major product group, assisting the 
reader in locating and selecting the best 
solution to a measurement problem. 
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If You Think All Phone Patches 


Are The Same, 


TAKE A CLOSER LOOK 


O  Zetron Exclusive: "DIGIT LOCK" for extended DTMF decoding range. 


QO RS-232 Port: lets system operator print out call detail information 
and easily program phone patch. 


© Internal 300/1200 Baud Modem: allows remote programming on 
same phone line that is used by patch. Also allows factory service 
personnel to aid in servicing unit. 


OQ Upload/Download Capability: allows system operator to safely 
store system programming information. 


Multiple Phone Line Capability (2 to 16 lines): allows 
customers to have their own dedicated phone line. 


2 Voice Prompts: instruct phone callers on how to use the system. 
© Selectable Pulse or Regenerated Dialing to Phone System 
© Rings and Progress Tones: with correct timing and sounds. 


O Privacy Mode: allows mobile to talk to phone party without being 
monitored by other users on system. 


2 Automatic Error Checking: when transferring data to or from patch. 


© Internal Memory Buffer: stores call detail information. ) 
© Unattended Auto Call Function: allows page to be automatically eo) 
sent when a special phone line is called. 
© Second Dial-Tone Disconnect: prohibits tall restriction from being 2 
easily defeated. O 
O Toll Restrictions & Calling Privileges: on a per user basis. D) 
© Flexible Timers & Parameters: allow the system to be fine tuned. Oo 
© Superior Sounding Audio: that will impress your customers. O 
O Flexible Connect & Disconnect Sequences: which can include O 
variable length ANIs or fast ANI. O 
O Simplex VOX, Digital Delay, and Sampling: for optimum simplex 5 
capability. 
O CTCSS and DCS Signaling: for duration of call or only during O 
selective signaling or until mobile answers. O 
© Multiple Call Limit Timers: can be assigned on a per user basis. O 
© Built-in Community Repeater Panel. oO 
Some features listed are optional. Consult factory for configuration information. O 
Zetron’s Model 45 Z-PATCH Telephone Interconnect and Model 48 Repeater Manager O 
Oo 
O 
O 


lots of 

little features 
add up toa 

big difference 


650 User Capacity. 
Auxiliary Relays. 
Talk-Back Paging. 
Tone Only Paging. 
Built-in Auto Dialer. 
Alarm Sense Inputs. 
Dial Click Detection. 
Tone and Voice Paging. 
Billing Package for IBM PC. 
FCC, DOC, and CSA Certified. 
Seven Different Ringout Sounds. 
38 CTCSS Tones, 104 DCS Codes. 
DiD/Selector Level Interface Capable. 
Attractive Looking, Quality Enclosure. 
Direct Air Access for Private Systems. 
Per User Selection of Full or Half Duplex. 
Regenerated DTMF Signaling To Mobiles. 
Mixed GE and Motorola Two Tone Selection. 
Compatible with Zetron's Model 36 Phone Link. 
Mobile to Mobile, and Mobile to Pager Capability. 


Zetron, Inc. 
12335 134th Ct. N.E. Redmond WA 98052 
Tel: (206) 820-6363 Fax: (206) 820-7031 


ZETRON 
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MADE INU.S.A. 


You can not buy a better 
pager at any price 


FEATURES: 

* Crisp. Clear Audio 

* Unsurpassed Sensitivity 
* Rugged Case and Clip 

% 24 Hour A Day Operation 


* 1 Year Warranty 
(parts and labor) 
* Choice of Several 
Code Formats 


No battery charging 


(Several months continuous service on 
a single throwaway battery) 


P.O. Box 308, Lexington, NE 68850-0308 
(308) 324-6661 
FAX 308-324-4985 (800) 445-0007 


REACH 
ELECTRONICS 
INCORPORATED 
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AUTOMATIC 
RADIO STATION 
CW IDENTIFIER 


MODEL 813A 


e MULTI-MODE OPERATION 
e CHANNEL IN-USE INHIBIT 
e REPLACEABLE CALLSIGN 
e MINIATURE SIZE 1” = 4” 
e ONE YEAR WARRANTY 


$79.95* 


“Plus Shipping, Handling & CA. Sales Tax 


Securitron Co. 


PO Box 32145 San Jose, Ca. 95152 
Phone (408) 263-6434 
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F eedback 


Buyers’ Guide serves as a purchasing reference 


The most common use for the Buy- 
ers’ Guide is as a purchasing reference, 
according to 76.8% of the respondents 
to the December 1989 “What Do You 
Think?” questionnaire. Other uses are 
reported in these statistics (Multiple 
responses add up to more than 100%): 


USE OF GUIDE % 


File for purchasing reference 76.8% 
To receive manufacturers’ 


literature 70.5% 
To contact vendors 63.2% 
Other 9.5% 
Do not plan to use 2.1% 
No response 0% 


The majority of the respondents, 
55.8%, retain the Buyers’ Guide 12 
months or longer. Only 2.1% keep the 
buying source for one to two months; 
11.6% save the guide two to six months; 
and 28.4% use the guide six to 12 
months. 

Most of the respondents spend 30 
minutes to an hour reading the guide the 
first time through before saving it for fu- 
ture reference. Some readers peruse the 
guide two or more hours, and 32.6% re- 


port they read it one to two hours the 
first time. 

Pass-along copies of the guide are 
popular, as reported by respondents, 
The issue is routed to engineering 
departments, supervisors, buyers, tech- 
nicians and support staffs. 

Comments on the guide include: “It 
is a handy reference to suppliers.” ‘The 
guide and MRT are always useful and 
have valuable information on products 
and services.” 

“T like all of the companies that ad- 
vertised in this issue.” ‘‘It puts every- 
thing at my fingertips.” 


Be sure to fill out this 
month’s ‘*‘What Do You 


Think?” questionnaire on 


page 105 so your responses 
can be included in a future 
“*Feedback’’ column. 


WACOM 


teks TRANSMITTER COMBINERS 
RECEIVER MULTICOUPLERS 


150-450-800 MHz 


DUPLEXERS and CAVITY FILTERS, 


including our patented B, B, CIRCUIT * 


FILTERS, for all bands within the frequency 
range of 30 to 960 MHz. Investigate this 
complete line of high performance products. 


CALL 
817/848-4435 


¢ PSt 
WACOM | 


PRODUCTS, INC. 


- 


~~ 


=. 2 aw 
ae ) eh: 
ey 


=. R 


PO. BOX 21145 - 
WACO, TEXAS 76702 « 817/848-4435 
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Ci Ib Th PROGRAMMABLE 
HIGH-END MOBILE RADIO 


PROGRAM OMNI ror YOUR necps! 


SUPERB PERFORMANCE SPECIFICATIONS & POWERFUL SOFTWARE FOR ANY SYSTEM REQUIREMENT 


Built-in Programmer provides: 
e Programmable network adaptability 
e Programmable interoperability 
e Programmable tactical operations 


Programmable output power 
Programmable simplex/duplex 
Programmable user protocols 


& 
s 
@ 
e Programmable dual synthesizers e Programmable expansion capability 
e Programmable signalling e Programmable customization 
e Programmable channel attributes e Programmable alphanumeric display 
e Programmable group attributes e Programmable emergency alert 
e Programmable system attributes e Programmable parameter inhibits 
e Programmable site attributes e Programmable autodiagnostics 
e Programmable triple timers e Programmable 48 priority channels 
e Programmable function over-rides Also, programmable by PC & Cloning 
SET CANCEL ENTER SAVE 


eT ES EE 


FI] TENETEC =» 


MOD SET CAN 
= — 


FON Sit SEN 


10 1000 Control Unit 


Set, Cancel, Enter & Save .. . All you need to know to program OMNI 
User friendly software guides you step-by-step in program mode 
Double Program-Access Security System 


CALL TELETEC now For EXPRESS DELIVERY 


TE LETEC TELETEC CORPORATION P.O. BOX 20405, RALEIGH, N.C. 27619 Teletec — the talk 
CORPORATION PHONE: (919) 556-7800 FAX (919) 556-6180 of the future. 
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WhenitComes . 
to PiRod Quality, 

. Service and Support, 

© the Sky's the Limit. 


4 
A 


- 


PinOo inc. 


P.O. Box 128 
Plymouth, IN 46563-0128 
Telephone (219) 936-4221 


== 
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Thompson Scott Baker Singer 


Dean Thompson, engineering project leader with Ben- 
dix/King, Lawrence, KS, advances to product manager. 
Corbett L. Scott leaves Acrotron, Raleigh, NC, as man- 
ager of contract administration, bids and proposals to join 
Bendix/King as major account manager, developing feder- 
al government markets in Washington, DC. 


William M. Baker departs the Greater Buffalo Opera, 
Buffalo, NY, as marketing director to become director of 
marketing and sales for Sti-Co, Buffalo. 


Andrew Singer exits Channel Master as antenna design 
engineer to become senior application engineer with Sin- 
clair, Tonawanda, NY. 


Klaus Bender, senior radio engineer with Digital Radio 
Networks, Vienna, VA, joins the Special Industrial Radio 
Service Association (SIRSA), Arlington, VA, as manager 
of engineering services. 


James M. Dellapa leaves Booz Allen and Hamilton Ad- 
vanced Technology, Washington, DC, to join Dixon Com- 
munications Associates, Washington, DC, as an associate. 


Changes at Englewood, CO-based U S West: John E. 
DeFeo, president of U S West NewVector, advances to presi- 
dent of a new U S West Diversified division that covers 
domestic and international radio communications. 

Reynie Ortiz, president of U S West International, 
replaces DeFeo as president of U S West NewVector. 
Stevens E. Andrews, NewVector vice president of opera- 
tions and engineering, advances to president of U S West 
International, succeeding Ortiz. 

Walker L. Fleming II, director of new product develop- 
ment for U S West Communications’ Home and Personal 
Services, Phoenix, advances to president of the company’s 
Public Safety Group in Dublin, CA. 


Additions to Unipage, DeSoto, TX: John Rosta joins the 
company as software engineer. Tony Battaglia is operations 
manager. Hoi Meinzer is manager of special accounts. Ron 
Walton becomes marketing services manager, bringing 
more than 20 years of experience to the position. 


Eric Wright leaves a manufacturers rep firm to join SCA, 
Oklahoma City, as head of its customer service division. 


Denise Lund joins Shaffer Communications Group, 
Houston, as resident architect. ih, 


July 


15-18—Forestry-Conservation Communications Association, 
Little America Hotel, Flagstaff, AZ. Contact: Don Pfohl, 
602-644-3166. 


August 


18-22—International Association of Fire Chiefs Annual Meet- 
ing, Peabody Hotel, Orlando, FL. Contact: 202-833-3420. 


26-30—Associated Public-Safety Communications Officers 56th 
Annual National Conference, Boston Sheraton Hotel, Boston. 
Contact: 800-824-1850. 


September 


26-28—Mobilecomm Expo & Cellular Showcase, Orange County 
Convention Center/Civic Center, Orlando, FL. Contact: 
303-220-0600. 


October 


6-Li—International Association of Chiefs of Police Annual 
Meeting, Tulsa Convention Center, Tulsa, OK. Contact: 
703-243-6500. 


9-12—Telocator 42nd Annual Convention & Exposition, McCor- 
mick Place, Chicago. Contact: 800-422-4862. 


22-23—American SMR Network Association’s SMR Business 
and Finance Conference, Copley Plaza Hotel, Boston, Contact: 
202-331-7773. 


25-27—Special Industrial Radio Service Association Annual 
Meeting, Hotel del Coronado, Coronado, CA. Contact: Barbara 
J. Levermann, 703-528-5115. 


November 


1-2—Energy Telecommunications and Electrical Association 
Annual Fall Seminar on ‘‘Networking LANs, MANs and 
WANs,’ Stouffer's Greenway Plaza, Houston. Contact: 
214-235-0655. 


8-L.—Communications Marketing Conference, Denver. Con- 
tact: John Ehret, TPL Communications, 213-256-3000. 


16—Radio Club of America Annual Meeting and Awards Ban- 
quet, New York Athletic Club, New York. Contact: 201-246-7271. 


1991 


January 


14-16—Cellular Telecommunications Industry Association 1992 
Winter Meeting and Exposition, San Diego. Contact: 
202-785-0081. 


February 


25-26—American SMR Network Association 1991 New Tech- 
nologies Symposium and SMR Expo, Westcourt in the Buttes, 
Phoenix. Contact: 202-331-7773. 


March 


3-6—Energy Telecommunications and Electrical Association 
91, George R. Brown Convention Center and Hyatt Regency, 
Houston, Contact: 214-235-0655. 


CRYSTALS 


..-FOR ALL RADIOS 
O CHANNEL ELEMENTS 


Recrystalled & Compensated 


CO) BATTERIES 


For Portables & Pagers 


COMPETITIVE 
PRICING!!! 


EMERGENCY SERVICE 


FOR CRYSTALS: 24 Hours / 72 Hours ! 1 Week 
Normal Delivery: 3 Weeks 


800-333-9825 
CAL CRYSTAL LAB, INC. 


1142 No. Gilbert, Anaheim, CA 92801 « FAX 714-491-9825 
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NEW FROM GLB 


GLB NETLINK 450 
High-Speed Data Transceiver 


The NETLINK 450 is a digital-in, digital-out FSK data radio designed for high-speed 
packet linking, featuring 450-470 mhz simplex operation, 2 watts of output and a data 
rate of up to S600 baud in a standard 15 Khz voice channel. It is a superior alternative 
to the adaptation of voice equipment. The turnaround time is a fast 1 millisecond. 
making it possible to use simplex operation at high data rates without significant loss 
of throughput. A digital sampling AFC tracks transmitted signals in frequency to 
maintain low error rates over long periods of time. 


FEATURES: 


“Conservative design 
"Rugged construction 
*Data-transparent operation 
*Digital sampling AFC 
“Ultimate BER better than 10* 
*1 ms turnaround time 

“5 Helical resonator front end 
“High power version available 


*Oven-controlled oscillators 
*Status LEDS 

“PIN diode antenna switching 
“Transmitter timeout timer 
“12 ¥DC operation 

“Compact size 

"FCC Type Accepted 
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rofessional services 


PORTABLE GE PORTABLE SERVICE 
SERVICE, INC. ° FAST sre 
* WARRAN 
1106 Laxton Road e Lynchburg. VA 24502 S $32.00 hr/2 he. MAX 
8 GE Portable Radio Service Depot ® PARTS GE LIST 


SIN, fam 1401 MeCORMICK ORIVE 
a LANDOVER, MARYLAND 2078S 


Radio, Telephone, and 
Information Systems Consultants 
STANLEY |. COHN 
SENIOR VICE PRESIDENT PHONE (301) 925-9400 


Factory Approved Nationwide ® RETURN UPS PAID 
@ Current Product Lines paren 
FACTORY TRAINED © Voice Guard Certified Communications Service 
*ECHNICUNS @ Public Sernce Trunking 2121 PARRISH AVE. 


TECHNIC 
FOR QUALITY SERVICE = @ Surface Moun! Technology ee coe = se 


(804) 239-3049 
Oy Greemaay Deve / Suse 355 
Las Colas, Texas 75008 
PO Bos 166138/ trving, Yoxas 75016 
v Prone 214/880-0920 


Marketing Research 
Management Consulting 


CAMBRIDGE ELECTRONICS 
TRAIN SYS. 
Transit Communications 
Specialists 
S.J. Lagana, President 
Jamaica Plain, Mass. 02130 617-524-1555 
Fax (617) 524-4544 
Admin. Office (508) 685-0326 
Fax (508) 688-6368 


J. NED HINES 
CONSULTING ENGINEER 
Oesign Fabrication & Test of 
Custom Prototype Antennas 


22 KNOLL WOOO ROAD 
(201) 539-4976 MORRISTOWN, NJ 07960 


Jon Stewart 
President 


F PORTABLE DEO] 


© FRCTORY TRAINED TECHMICIQNS = SUNEACE MOUNT TECHROLOV © 
© SOFTWARE UPGRADES GF ALL CURRENT PROOUCTS © 
* PUBLIC SEmvict teumine vo EXPER|EncE = 
* MOT AIR OESRDERING SYSTEM USED OF SURFACE MOUNT COMPONENTES 
==5 ASK ABOUT OUR DEALER DISCOUNT PROGRAR *** 

LET US TURN YOUR PORTABLE PROBLEMS IWTO PROFITS 
102 NORTH WOODFIN CT. * FOREST UA 29551 
WITHIN 5S MILES OF THE FACTORY 
@04-525-5252 


COMMUNICATIONS CONSULTING SERVICES 


| AALIGHTNING 
= =PREVENTION 
= ZSYSTEMS 


LIGHTNING PROTECTION AND 
PREVENTION SYSTEMS 
FOR COMMUNICATIONS TOWER SITES 
2048 Cross Keys Road, Berlin, NJ 08009 
FAX 609-767-7547 = (609} 767-7209 
Don't Wait Untit It’s Too 


10 Woodbridge Center Drive 
Woodbridge, NJ 07095 
(201) 636-6970 

Toll-Free: {00} 247-4796 + FAX: (201) 636-7260 


Offices in: Boston. Massachusetts, Detroit, a Ee Enon 
Virgina. Phoenm, Anzona. Hanolutu, He 


RAYMOND C. TROTT 
CONSULTING ENGINEERS, INC. 
1425 ORELNWAY DRIVE. SUITE 360 
IRVING, TEXAS 78038 


204/080 191) 


FREDERICK G, GRIFFIN, P.E. 


rs 3 OMNICOM, Inc. 


TELECOMMUNICATIONS ENGINEERING 
\# FREDERICK G. GRIFFIN, P.C. 
PRESIOENT 


A Professonal Communnatons Engineering birm 


RaymonD C. Trott, PE. 
PRESIDENT 
5229 WATERLICK ROAD 


LAND MOBKE / MICROWAVE COMMUNICATIONS S68) 
a LYNCHBURG. WA 24502 nos 297-2044 


MCCON 


YOUR CARD HERE 


Mobile Communications Consulting reaches 63,661 prospects 
5. R. McConoughey, PE ° fe 
Principal for as low as $76 per insertion. 


Call 303/762-1249, 


Jtuart 


LAND MOBILE CONSULTANT 


2417 WEWTON ST 
VIENNA, VA 22180 ree CALL 
703) 261 3806 nBO3540 


13017 Chestnut Oak Drive 
Gaithersburg MD 20878 1301) 926-2837 


(517) 351-3252 


EEA 


HERB SACHS, CONSULTING 
Specialist in Public Satety Communications 
P.O. Box 729 


Bowie, MD 20715 
301-464-4268 


R. James Evans 


Presscont 


Carla Gamino 
Classitied Advertising Manager 


Catlular Business 
Mobile Radio Technology 


333 Wo Hampden Ave. Sune 606 203) 762-1249 
Englewood, CO 80110 Fax (203) 1620000 


vans & Evans thasaciales, Inc. 


Communications Consultants 


2503 Southwood Onve 
East Lansing, Mi 48823 


ales offices 


WEST: San Rafael, CA—Dennis Hogg. Mktg. Mgr., (415) 491-1442; FAX (415) 491-1842 
MIDWEST: Englewood, CO—Diane Hite, Mktg, Mgr., (303) 762-1249; FAX (303) 762-0069 
EAST: Englewood CO—Ruth Breashears, Mktg. Mgr., +O) ) 762-1249; FAX (303) 762-0069 
CLASSIFIED SALES—Carla Gamino, (303) 762-1249; FAX (303) 762-0069 
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Advertising rates in Mobile Radio Technology’s Clas- 
sified Section are $64.00 per column inch, per insartion, 
with frequency discounts available, Thare is a one inch 
minimum, 

Ads larger than one inch are sized in Ya-inch incre- 
menis and billed accordingly, as determined by total size 
of the ad, including ruied borders and rounded up to 
the nearest % inch. 

Blind box ads (replies sant to MRT for forwarding) are 
$30.00 and Fast Fact reader service numbers are avall- 
able for $25.00 per service, per insertion, to cover 
processing and handling costs, 

Optional color, determined by MRT on an issue-by- 
issue basis, Is available at $150 per Insertion. 

A prepayment discount of 5% is available for ali 6x 
or larger frequency classified advertisers who prepay 
their full 12 month schedule. 

No agency discounts are allowed for classified adver- 
tising. 

Contact Caria Gamino at (303) 762-1249 in Denver to 
place your classified ad, or send your classified adver- 
tising materials and order to Mabile Radio Technolo- 
gy, Advertising Department, P.O. Box 12901, Overland 
Park, KS 66212. 


Help wanted 


TELECOMMUNICATIONS 
ENGINEERS 


HOLMES & NARVER, INC, has 
openings for Telecommunications 
Engineers with 5+ years of 
experience in the VHF/UHF two way 
radio, microwave, and satellite 
communications systems. Integration 
data communications or video 
teleconferencing experience a plus. 
BSEE/BSEET or appropriate equiva- 
lent experience required. Work 
location is in Las Vegas, Nevada and 
surrounding area. Excellent working 
conditions, benefits, and competitive 
salary are offered. 

Qualified applicants should submit 
their resume including salary history 
to; 


Donna Neese 
Personnel Administrator 
Holmes & Narver, Inc. 
Dept. 76 
PO. Box 93838 
Las Vegas, NV 89193-3838 
U.S. Citizenship Required 


An equal opportunity/affirmative action 
employer. 


USE 
MOBILE 
RADIO 
TECHNOLOGY 
CLASSIFIED 
ADS 


CELL SITE TECHS 
SWITCH TECHS 


National Openings for experienced Cell 
Site Maintenance Technicians, Switch 
Techs (EMX, DMS or Ericsson desired). 
But will consider any comparable switch 
training & exp. Locations in a number of 
expanding markets. 


LAWRENCE PERSONNEL 
Box 10M 

King of Prussia, PA 19406 
215-783-5400 (Voice) 
215-783-6008 (FAX) 


COMMUNICATIONS RECRUITMENT 
SINCE 1957. 


GEMR, GESS, multi-site SMR, shared repeat- 
er service in Odessa, Texas has position avail- 
able for senior level technician. Benefits com- 
mensurate with qualifications, 


Send resume to Mike Graham, 
Commercial Radio Service, Inc., 
Box 912, Odessa, TX 79760, 
915/333-2737. 


(916)973-8701 


ECS 


Executive Consulting Services 


Executive Search Nationwide 


eEngineering 
*Management 
*Sales 
Systems 


2500 Marconi Ave. #306 
Sacramento, CA 95821 
FAX (916) 973-8775 


MANAGEMENT 


Clackamas Communications Inc., a growing 
MSS located in the beautiful Pacific Northwest, 
has management positions open in Portland, 
Salem and Roseburg, Oregon. Seeking can- 
didates who demonstrate understanding of 
principals and practice of two-way radio repair 
and installations. Must have a minimum of 
three years management experience and be 
highly motivated, people oriented, well or- 
ganized and able to work under pressure. Ex- 
cellent benefits and competitive wage. EOE 
Send resume to: 


Attn: Gordon Day 
Clackamas Communications 
PO Box 22169, Milwaukie, OR 97222 
No Phone Caiis Please. 


NATIONWIDE OPENINGS 


Engineers and Technicians RF/ 
Cellular/ Paging/ Mobile 


Send Resume to: Mr. Stone 
Suite 209, 45 John St. 
NY NY 10038 
FAX (212) 732-3443 
CALL (212) 406-3925 


COORDINATOR 
CIVIL EMERGENCY SERVICES 
NORFOLK, VIRGINIA 


The City of Norfolk, VA seeks an 
individual with strong managerial 
and organizational skills to lead a 
9-1-1 center as Coordinator, Civil 
Emergency services. The center 
services the City of Norfolk, ap- 
proximate population 300,000. E 
9-1-1 service is maintained for 
public safety user agencies by this 
single answering point. The cen- 
ter employees approximately 70 
permanent personnel. Salary 
range: $32,552 - $43,622/Yr. 


Qualifications include: Bachelor’s 
degree, or equivalent, with three 
years experience in a responsible 
administrative/supervisory posi- 
tion in a complex communications 
operation. Experience with civilian 
personne! and consolidated po- 
lice/firefEMS dispatch and CAD 
operation are necessary. 


Qualified applicants should for- 
ward their resume, including po- 
sition #7218, to Lee Reams, Per- 
sonnel Analyst Ill, City of Norfolk, 
Dept. of Human Resources, 100 
City Hall Bldg., Norfolk, VA 23501. 
Deadline dependent upon appli- 
cant response. AA/EOE 


MOBILITY 


Executive Search 
Serving the Mobile 
Communications Industry. 
Judy Wachs—Jodi Milam 
(415)291-0939 


SOUTHERN CALIFORNIA OPENINGS 


RADIO TECHNICIANS 
Mobile two-way radio background. Profi- 
cient with Motorola, GE and/or Johnson 
equipment. Installation experience needed. 


DATA COMMUNICATIONS TECHNICIANS 
Modems and multiplexers experience 
needed. 


ENGINEERS 
Telecommunications experience, Land mo- 
bile radios and/or microwave engineering. 
Able to plan new facilities tor telecommu- 
nications use. Excellent written and verbal 
skills needed. 


Excellent positions with top rates in the in- 
dustry. Please send resume and call: 


H.L. YOH Company 
P.O. Box 55698 
Sherman Oaks, CA 91413 
Fred Hall 
(818) 906-3100 
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Challenging Careers in 
Land Mobile Satellite 


Communications in London 


Inmarsat, an international enterprise 
with 59 member countries, was 
established over 10 years ago to provide 
maritime mobile satellite communica- 
tions. It has evolved into the space- 
segment and system provider for a 
comprehensive worldwide set of mobile 
satellite services for all mobile user 
communities ~ maritime, aeronautical 
and land. 

Land-based Inmarsat-A terminals 
providing voice, facsimile, telex and data 
services form an important part of our 
business. With the operational intro- 
duction later this year of Inmarsat-C - 

a digital, compact, low-cost data 
messaging terminal - land mobile 
services are poised to take a major step 
forward. Inmarsat-M, a low-cost, digital, 
mobile earth station (MES) with voice 
capability is scheduled for introduction 
in 1992 and a satellite paging service is 
under development. 

With the launch of our second- 
generation satellites from October this 
year and the follow-on series planned 
for the mid-1990s already under 
procurement, our business is develop- 
ing rapidly and we need to recruit an 
international staff of the highest calibre 
to join some 300 staff across 40 
nationalities headquartered in London. 

We can offer opportunities to 
suitably qualified degree-level 
individuals, who seek fulfilling career 
development and a challenging inter- 
national role committed to retaining 
Inmarsat as the world leader in the 
provision of land mobile satellite 
services. 

We provide internationally competi- 
tive tax-paid salaries and a first-class 
comprehensive benefits package which 
includes *non-resident’s allowance 
*housing allowance *children’s school 
fees *fares home for staff member and 
family *5 weeks’ annual leave “all 
relocation costs paid on appointment 
and resettlement *worldwide health, life 
and accident insurance *100% cash 
pension. Indefinite or shorter-term 
contracts available. All necessary 
clearances for working in the UK are 
arranged by Inmarsat. 
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Excellent tax-paid salaries + expatriate status and benefits 


To apply, please fax or mai! your 
resume, quoting the appropriate refer- 
ence on the envelope and letter, to 
Mike Stockford, PA Consulting Group, 
Hyde Park House, 60a Knightsbridge, 
London SW1X 7LE, England. 
Facsimile: +4471 823 1804. 


ENGINEERING MANAGER 


You will be responsible for leading 
and guiding engineering development 
and implementation functions for land 
mobile and special services. 

You must have a track record of 
successful hands-on technical develop- 
ment and project management of 
mobile communication services, 
systems or products, and proved your 
ability to lead and motivate your team. A 
good understanding of cellular radio 
developments, transmission engineer- 
ing, network / signalling / inter- 
connection aspects of packet and circuit 
switched data and voice/fax communi- 
cations is essential. Familiarity with 
satellite transmission, developments in 
mobile communications networks and 
services, and knowledge of ITU radio 
regulations and relevant CCIR/CCITT 
work are important. Ref: 4277/MS. 


PAGING SERVICE 
DEVELOPMENT ENGINEER 


You will lead the engineering aspects 
of the design, development and intro- 
duction of the satellite paging service, 
and provide technical support to 
member countries, equipment manu- 
facturers and service providers. 

You must have 5+ years’ experience 
in systems design, development and 
implementation of terrestrial radio- 
paging and/or cellular radio systems, 
and a working knowledge of paging 
standards such as POCSAG, network 
management of paging sy systems, and 
relevant CCIR/CCITT work 
Ref: 4278/MS. 


COMMISSIONING ENGINEER 


You will be responsible for devel- 
oping procedures and managing 
operational interfaces with service 


Inmarsat 


providers and routing organizations for 
commissionings of land mobile ter- 
minals which ensure the integrity of the 
network while providing easy access to 
the systems. 

You must have 5+ years’ experience 
of telecommunications (preferably 
cellular) customer service engineering 
and be familiar with billing and 
accounting practices for public mobile 
radio systems, and with developments 
in modern mobile communications 
networks. Knowledge of CCIR/CCITT 
work and the operations of radio 
regulatory authorities relevant to mobile 
communications is important. 

Ref: 4279/MS. 


SYSTEMS ENGINEER 


You will provide engineering support 
for the development and introduction of 
new land mobile systems/services 
through systems performance charac- 
terization with analytical and simulation 
tools, and new applications develop- 
ment. 

You must have 3+ years’ experience 
in mobile communications systems 
analysis/evaluation/engineering and be 
able to develop innovative tools for 
analysing/evaluating/simulating digital 
communications systems and networks. 
Also important are a familiarity with 
protocols used in data comms and 
digital systems; practical experience in 
applying queuing theory and stochastic 
simulations; a working knowledge of 
digital comms theory including trans- 
mission analysis, source and channel 
coding; and an ability for hands-on 
implementation of new applications. 
Ref: 4280/MS. 


CUSTOMER SUPPORT 
ENGINEER 


You will handle or co-ordinate 
responses to service-related enquiries 
from users of land-based and land- 
mobile satellite services, assist in 
preparing customer information, and 
liaise with member countries service 
providers and equipment manufacturers 
to maintain current information on 
equipment and services. 

Your 5+ years’ customer support 
engineerng experience must have 
covered the operation of mobile 
communications systems, particularly in 
relation to computer-based applica- 
tions. Familiarity with Inmarsat-A/C 
systems, ITU radio regulations and 
national radio licensing procedures is 
important. Ref: 4281/MS. 


i 
\ 


EXTENDED LOCAL CONTROL 
FOR EFJ 86XX 
CONTROL STATIONS 


Full Systern and Group select and display, 
duplex audio, multiple contro! points. 
Uses 8-conductor cable. 
For ordering or more information contact: 
Mark C, Bitting, Inc. 
99 15th St. - P.O. Box 13 
New Cumberland, PA 17070 
(717) 774-7203 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35i! 
ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
Motrac; Micor, Mocom; Mitrek; Ete. 

New! MT’s, MX's and GEPE’s 
Call for prices, 
Any desired Frequency available for 
fast delivery. 
Lifetime Warranty on Crystals 
Trade-in credit on your Old Channel 
Elements 
CO We Buy Used Elements 
Try us first. We always have your 
frequency available. 


1814 Hancock St. 
Gretna, LA 70053 


MOTOROLA 
CENTRACOM | & Il 
Console components 


BOUGHT & SOLD 


Telecommunications 
Engineering Associates 
409 Wildwood Dr. 
So. San Fran., CA 94080 
Ph: (415) 871-4200 


Circle (125) on Fast Fact Card 


GENERAL 
COMMUNICATIONS 


MOBILE COMMUNICATIONS 
AUTHORIZED DEALER 


#1 GE DEALER IN THE USA! 


Largest Inventory — Quality Service 
Fastest Delivery and Best Prices 


1-800-356-3200 


Circle (95) on Fast Fact Card 


Equipment for Sale 


= 
Man om 


ENGINEERING INC. 


5157 Anton Dr. 
Madison, WI 
53719 


Your Resource for 
Communications Equipment 
and Technical Support 


ATTENTION DEALERS!! 


Serving the Northwest, 
Alaska & the Pacific 


515 KIRKLAND WAY = KIRKLAND, WA 98033 
(206) 827-7449 = FAX (206) 827-7099 


Circle (96) on Fast Fact Card 


USED 2-WAY RADIOS 

Call Sid Cohen 

at AIR COMM—Phoenix, AZ 

(602) 275-4505 © Fax (602) 275-4555 

30%-70% savings on Motorola, GE, EF) mobiles, 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola ‘Systems 90"’ control 
heads. PL and paging reeds, channel elements. 
- Cash quotations made for purchase 


of above equipment. 
AR COMM. 


Cail For Our Full-line Free Catalog! 


Local 612/645-3411 Watts 800/634-4246 
FAX 612/645-3511 St. Paul, MN 


PAGER LABELS 


ANCHOR GRAPHICS, INC. 
Label manufacturers Since 1974 
Specializing in all kinds of Comm. labels 
Call us Today! 

1467 LeMay Ste. 111 (214) 242-0439 
Carrollton, TX 75007 fax (214) 242-0959 


4614 E. McDowell Ad, 
Phoenix, AZ 85008 


Clean Equipment, Low Price 


* HOT ITEMS GALL TODAY! 3 MOT PULSAR II ACCESS LESS RADIO $595 
1 MOT 13278 SER/MON W/1 & 2 TONE ENCODER $1495 L. MOT MICOR C42 INCH CABINETS (NEW) $250 ea. 
¢2 CUSHMAN SER/MON CE31A $2,495 CLEAN MOT B6 FT OUTDOOR CABINETS$400 
°1 GE MASTR Il800MHz REPEATER 35W $2,995 i MOT PULSAR II VHF/IMTS/BELL/PHONE $695 
*1 MOT B93RCB 250W VHF BASE DPL $2,995 4 MOT MITREKS 30-39MHz 100W $495 
1 MOT C73RTB GOW VHF BASE DC,PL $1,295 4 MOT MITREKS UHF 100W $495 
5 MOT B93MPB 250W VHF BASE $995 2 MOT MITREKS VHF 60W $250 
#1 MOT B94MDB 250W UHF BASE $1,995 10 MOT MICORS 36-42MHz 100W $295 
5 MOT MOCOM 7050W BASE ANY BAND $295 10 MOT MICORS 42-50MHz 100 W $295 
2 MOT MOCOM 70 100W BASE ANY BAND $695 2 MOT MICORS UHF 100W $295 
4 MOT T-1600 DC OR TONE REMOTES $295 ¢2 MOT MOCOM 70 42-SOMHz 100W $295 
#1 MOT MOSTAR 800TR BASE $395 2 MOT MOCOM 70 36-42MH2 SOW $150 
#3 MOT MOSTAR 800TR MOBILES $295 20 GE MASTR I! 42-S0MHz 100W $250 
1 MOT SYNTOR XX 800 CONVENTIONAL 35W $395 10 GE MASTR Il VHF 100W $250 
2 MOT SIGNAL GENERATOR S-1318 $250 10 GE MASTR Il UHF 40W $200 
4 MOT SYNTOR XX - CH SCAN ACCESS, 5 GE EXIl UHF 75W $395 
ONLY (NEW) $350 #2 GE MASTR CONTROLLERS TONE $295 
3 MOT PULSAR Ii CONTROL HEADS 5 MEASUREMENTS 560 FM/SIGNAL GENERATOR $150 
(TESTED) $395 ea. *3 MOT S1056A TEST SETS $150 


Sold with Accessories Including Reeds & Crystals, Guaranteed Working 
We buy/sell Used Motorola & GE Mobiles & Bases — Trade Also. 


We do not buy/sell pagers, no portables or parts. 
BARNETT ELECTRONICS 
NEW FAX—501/835-8766 
8718 Wilhite Lane ¢ N. Little Rock, AR 72120 
(Orders & Bids Only) 800-423-3858 »* (Others) 501-835-7066 


Bob Barnett 
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dassified 


| Equipment for sale 


PORTABLE RADIOS 


PROCOM 


PROFESSIONAL 
HANDHELD 2 WATT 
VHF FM TRANSCEIVERS 


Ideal for use on construction sites, 
in factories, for security control, and 
by recreational supervisors. 


FEATURES INCLUDE: 


© Range up to 3 miles, subject to 
environmental conditions 

© Sturdy, high impact ABS plastic 
textured case. 

¢ Rechargeable nickel cadmium battery 
pack, AC battery charger. flexible 
antenna and FCC. license 
application included. 

* Jacks for AC charger, earphone, 
external speaker/microphone, and 
external antenna with BNC connector. 

* Volume control/power on-off switch 

* Adjustable squeich contrai/tone 
squeich, on-off switch 

* Operates on business band FM 
channels. 


- Get More ve. For Your $$$ 


BASES/REPEATERS GE FOOENL, Aa H.B. 
MOT MICOR C83RTB1103 16 chan., wit 
H.B. Local Control (like new) GE CENTURY |! 
MOT MICOR 44” Cabinets (150-174) 
MOBILES ACCESSORIES 
GE MASTR tl UHF-100w, MASTR II Access. for Execil 
t ’ SX Series 90.00 
MC7SKKS888B all access MASTR Il Access. Group gt 
MISCELLANEOUS 
GE MPI Port. UHF 4w. wCG $175.00 
GE PE 3 Hour Rapid chargers 65.00 
MOT HT-90 
HB Portables 136-151 
HT-90 Rapid Chargers 


~ 


326,00 


, a 90.00 


GE Mastr |] VHF, 100w, 8F, 
all ace 
GE DELTA “S", 42-50, 6OW. 
N.B. 16 ch. all access 
(Tone $65 extra) 
Kenwood KT601S, 42-50, 60W. 
N.B. and OF, 16 ch. underdash 350,00 
MOT MICOR, 45W, 6 F, 
196-150 MHz drawer unit only 75.00 
with atl access., 4 F. Scanhead. . 135,00 
We have other gear—call for a flyer! 
All sales cash or cashier's check. Fax: (406) 252-9617 
1113 Central Ave. » Billings, MT 59102 406-252-9220 


Call for price 
65.00 


ort 
COMMUNICATIONS 


~ *& &* & Yk + S 


FOR SALE 
IFR 102 Two-tone generators - IFR 105 five tone generators 
IFR 1100s service monitors - IFR 500 service monitors 
Power supplies (115V input/12V output/53 amps) 
Motorola C64RCB3105AT repeater w/duplexer 
Motorola C34RCB3105AT repeater widuplexer 
Hewlett Packard 654A Test Oscillators 
Sinad distortion voltmeters 


ALCOM ELECTRONICS, Inc. 


* Available in three frequencies. 
FREQUENCY A — 151.625 MHz 
FREQUENCY B — 154.570 MHz 
FREQUENCY C — 154.600 MHz 

«= includes set of installed crystals for 

one of above selected frequencies. 

« Two channel selector switch on 

PROCOM 2x2 only 


14811 Myford Rd © Tustin, CA 92680 
(714) 669-9890 FAX (714) 669-1081 


Circle (97) on Fast Fact Card 
D&L CONNECTIONS 
Sell & Service : 
GE Two-Way Radios 


* Less than wholesale prices 

* One million dollars of GE equipment Be 
* Same day shipping yg 
° eaters lapair power 


=”'4-B00-3366-VAL~™ (i! 
ivi. 


in BOANh beat Bare 9653 
1-219-483-5584 


pe ONAL IER DRIVE 
FORT WAYNE, IN 45808 


Circle (98) on Fast Fact Card 


VersaTel 


COMMUNICATIONS 
BUY - SELL - TRADE 


Most Makes and Models 


We Buy VHF IMTS Phones 
SPECIALS: 
MASTRII UHF 250w. repeaters 


1-800-456-5548 
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RENTS cee, 
_ METROLOGY OtV) 


Channel Elements 
on any frequency 


MICOR, MOCOM & MOTRAC 
$15 witrade or $25 w/o trade 


1-800-237-9654 
or 
1-504-363-4006 
100,000 Freqs in Stock! 


CHANNEL ELEMENT HQ. 
2320 South Friendship Dr. 
Harvey, LA 70058 


A DIVISION OF 
MOTOROLA INC 


Radiuy~ 
2-WAY RADIOS 


* Mobile/Portables 
¢ UHF/VHF/Paging 
* LOW COST, HIGH QUALITY 
G & D Communications 
(314) 472-2277 


503 Davis Blvd. Sikeston, MO 63801 


GULFPORT, MS 39501 


Our inventory 
changes daily! 
Cail for pricing 

or fax your 
needs to us! 


2801 17th AVENUE 


1-800-476-2526 
FAX: 601-868-0133 


Le a a ee a 


Specializing in 


SERVICE 
MONITORS 


since 1973 


© Repair & Calibration 
¢ Buy, Sell and Trade 


Don Simon or Mary Jane Bryan 


(800) 288-8223 


Communication 
Instruments ~ 


356 Hillcrest Street, EI undo, CA 90245 
Phone (213) 322-3666 — FAX (213) 322-7114 


FOR SALE 


GE-MARC Systems 3 or 5 chan- 
nel with interconnect. 


Call Tommy 
1-800-332-7003 


Now in our 
16th veur 3 


MOTOROLA EQUIPMENT FOR SALE! 
* MICOR U.H.F. REPEATERS, 75 Watt. dpl.. 53,395 
¢ SYSTEM 90 Cards, Hundreds in stock!... ANY CARD! .$ 15 
¢ MICORS, VHF. 110 watt, pl., 1,2 or 8 channels 
¢ SPECTRA 900 mobiles, 32 fg. dual smartnet, new accys. 
¢ NEW HT600/P200, Speaker mikes with earphone jack 
e NEW MITREKS, V.H.F., 110 wt. pl./dpl. 4 ch. w/antenna 
¢ MICORS, U.H.F, 100 watt, pl. 1-4 ch., As new accys! 
¢ MOSTARS, V.H.F., 8 channel! 40 watt. pi. programmable 
e HT90s’ & HT440s? UH.F pl. or dpl. w/ant. &nicad. .... 
¢ POWER SUPPLIES, TPN11356 for Maxar, Moxy. etc. . 
¢ HUNDREDS of MOTOROLA reconditioned units in stock! 


If it’s not listed...call anyway. We probably have it! 
Also hundreds of Radiuy~ units in stock! 


16943 6200 Road, Montrose, CO 81401 Orders: 800-231-0103 
Customer Service: 303-249-1414 Fax: 303-249-4334 


For Sale/Wanted 
Pagers 
NEC and Motorola reconditioned or as is 
McManus Communications 
501) 763-6250 
FAX (501) 763-6533 


AUTOMATIC 


CW IDENTIFIER 
onty $59.95 
800-292-6611 VISA-MC-AMEX-COD 


LORAIN 
RLS50F25, 24 Volt, 50 Amp 
Battery Chargers 
NEW WAS $2700 + 

USED $ 900 


SAVE $1800 
CALL NOW (818) 308-0398 


DESERT ELECTRONICS E! Paso, Tx 


BPR-2000 
Display, all bands—$60 each. 


TN, VHF—$100 each. 
(718) 783-6000 


Sobololok Five Star Better Than 
Authorized Dealer WHOLESALE PRICES 
GENERAL ELECTAIC (Radio Dealers Only) 


GE Mobile & Portable 2-Way 
Radios/Telephones/Accessories 
Order Today! Ship Today! Double EZ Buying Power! 


Choose From: 90 Days Free Transamerica Floor Planning -or- C.O.D. 


1-800-548-2484 


3403 Governors Drive Or FAX Your Order: 205-539-1663 


i Huntsville, Alabama 35805 “Your Full Service GE Wholesale & Support Headquarters" t 
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“CALIFORNIA RADIO: 


Hy-Q International 


B-D Crystal, Subsidiary 


Communication Crystals 
Pager Crystals 
Channel Elements 

¢ Recrystalled 

¢ Compensated 

¢ Complete Elements 


48 HR. SERVICE 


AVAILABLE 
(606) 283-5000 
FAX (606) 283-0883 
1438 Cox Avenue 


Erlanger, KY 41018 
(Greater Cincinnati Area) 


Precision Quality Quartz Crystals 
Made To Your Specifications 
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BUY - SELL 
RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 
Buy-Comm-Co. 
Steven Kenney 
(602) 870-4121 
FAX # (602) 829-6821 


2340 W. Columbine 
Phoenix, Arizona 85029 


TRANSCON 


the Affordable NEW 

DUPLEX MOBILE PHONE 
Dealer Price 

MTS $999.00 

IMTS 

DTIMF, 


{averdial) small type other 
features available... 


1-800-882-3332 
U.S. Distributor 


Whotesaie Distributors 
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Equipment for sale 


Replacement Batteries 


For Two-Way Radios and Cordless Telephones 
@ Motorola @ GE M Uniden M@ Maxon M@ King 
@ Midland @ Cobra Hl AT&T @ Radio Shack Mi Sanyo 
For a distributor nearest you, please call 
Toll Free 800-228-4563; or toll free fax 800-848-DUCK (3825) 


CENTURION _ 


INTERNATIONAL. INC. y =a 
P.O. Box 82846 @ Lincoln, NE 68501 
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USED MOTOROLA MICORS 


460 MHz - 45 Watt + 12 Freq. - PL * Wide Spaced TX 


$175 The Radio Shop 
Complete with 1511 Brindle 


Accessories | Houston, TX 77055 
T44RTA3803 713-465-5000 


$75 
Radio Only 


T44RTA3803 


ALL RADIOS SHIPPED AS/IS - U.P.S. C.O.D. - 


Circle (102) on Fast Fact Card 


IMTS ENCODER/DECODERS 


16 areas with different: 1-9 digit ANI, 32 channel scan, timing data. 
32 fifteen-digit chainable speed-dial numbers. 


FOR PORTABLES 
AND MOBILES 


Same features 
for both boards 


Easy 12 key operation 
DTMF sidetones/overdial 
Last number redial 


000.30 


1,70 in. x 1,00 in. 


Keypad programming 
EEPROM memory 


Microphone keypad 
option 

Works with all terminals 
Duplex/Half duplex 
Horn/Call outputs 
Engineering/Install 
service 


2.64 in. x 1.57 in. 


(503) 343-5227 
Fitzhugh & Waggoner, Inc. 1051 W. 11th, Eugene, OR 97402 
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$190.00 
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Centurion’s full line of batteries to fit leading models perfectly. 


BASE STATION EQUIPMENT 
VOICE ENCRYPTION EQUIPMENT 
DISPATCH EQUIPTMENT 
The City of Madison, Wisconsin 
is accepting bids on the sale of 
Base Station, Dispatch and Digital 
Voice Encryption Equipment until 

July 20, 1990. 
For further information call 
Al Schwoegler at (608) 266-4767. 


Radius Goodies! 


All Mobiles and All Portables 


IN STOCK NOW! 


CALIFORNIA RADIO 800-231-0103 


FOR SALE 
"GE Mastr Exec. Il, UHF, SX Series 
*Large quantity for GE Exec. 
Channel Elements 
*MITREK T81JJA2900, 30-40 MHz, 
kash 90 Accessories 
“Other MITREKS Available. 


Call for Price 
(817) 433-5452 


SERVICE 
TECHNICIANS 
Save Time And Money 
With These New, 
Value Packed Products: 

RM-1 REPEATER MODULE 
Upgraded MASTR II mobile 
radio to repeater operation. 
Features include program- 
mable CG, STE, DC Control, 
and Hang/Time-Out timers. 
Excellent audio quality. Plug- 
in replacement GE Channel 
Guard card. 

DC REMOTE MODULE 
Convert MASTR || mobile to 
DC controlled station. 
Features similar to RM-1, 
EIA TONE ENCODER 
Miniature sequential tone 
oscillator. Compatible with 
GE/Motorola tone-control 
formats. Excellent for OEM 
or specialized applications. 
EIA TONE DECODER 
Companion to TE-75. Direct, 
plug-in tone control upgrade 
for Motorola FLEXAR. Inter- 
face to any radio. $145 


CAN YOU AFFORD TO WAIT? 
CALL TODAY! 


CRESCENT RADIO 

ELECTRONICS, INC. 

Metairie, Louisiana 
(504) 885-9511 
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Centra Com | & Haze 
Beige Console For Sale 
in Parts or Whole 


NORTHEASTERN COMMUNICATIONS INC. 
Waterbury, CT 06705 


203) 575-9008 


“wororoa Radius 


Looking for a few select agents 
New and Used 
Radios and Pagers 


KING ¢ MIDLAND 
MOTOROLA 


Colorado Hi-Tek, Inc. 
4420 W. Highway 160 
Pagosa Springs, CO 81147 
303-731-5100 FAX: 303-731-5800 
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COOKS 


COMMUNICATIONS 


CORP. 


Mobile Radio 


GE MOBILE AND PORTABLE RADIOS 
AT WHOLESALE PRICES 


1-800-233-8818 


160 N. BROADWAY 
FRESNO, CA 93701 


MOTOROLA METROCOM 1 


150 BUS RADIOS (MOCOM 70 450MHZ) 
WITH TE ae acca AND 


CONTROL HEA 
2 MOTOROLA TONE CONSOLES 
LEO-MAC 2 WAY RADIO SERVICE 
(315) 425-0882 


FOR SALE 


(4) POT 100 Paging Terminals .250.00 ea. 
(1) Lampkin 107C (Works) 
(1) Measurements 560FM 

(Needs work) 


DEEN C & E ® (912) 632-6757 


(Authorized Dealer) 


GENERAL 


CHANNEL ELEMENTS REBUILT 


CZ Lifetime guarantee on Bomar Crystals 
(] Competitive pricing 
C] 48-hour, 1-week and 2-3 week service 


CALL 800-526-3935 FAX 800-777-2197 
IN NJ: 201-356-7787 


201 Blackford Avenue « Middlesex, NJ 08846 
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Microprocessor DTMF Decoder 


¢ 1-11 digits: all, group, selective call 
© 14 programmable, versatile features 
* Special features for fire & public safety 
¢ Use DTMF encoder to program 

* Transpond tone & PTT output 

© Two Form-C relay outputs 

* Programmable momentary time 

* 8-14 VDC, low power CMOS 

* Timed automatic reset 

® Decoder lockout 

* Hookswitch input 

e Transistor outputs 

* Built-in self-test 

© 25" x 3.5” x 6" 


Sierra Digita 


5675 Spyg 
(916) 966-7776 


¢ Polarized connectors 
* Momentary & latched outputs 
* No code restrictions 
¢ Programmable interdigit time 


TTD-4S ver1o3 


© 1989 Siarra Cigital 


ass Ln Citrus Heights CA 95610 


4/27 
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Loot 


Mies carl 


—_— 


} ELECTRIC 


LABELS « NAMEPLATES 


Handhelds #Cellulare Pagers - Put your Co. logo on 
the equipment you sell and lease. Also seriailzed labels 
and "type-on" stylas for frequency, cap codes, etc, 
dvance Call or Send for free samples 

abel 4 1725 N. McDonald 
McKinney, TX 75069 

ag (214) 542-5345 


THIS MONTH’S SPECIALS: 


Call (201) 489-9000 
GREGORY ELECTRONICS CORP. 


MOTOROLA 


P50 with Pvt SQUELCH™ 


Frequency Inversion Scrambling 
e PL 


acdiu 


ontrolled Privacy 
(also for Radius Mobiles) 


Inexpensive Option 
Order Complete or Field 


£=:ortacom, inc 


= Authorized Distributor for M 


pgrade Kits 


BON Sida 4 


Overload Protection for 
Service Monitors 


PowerPad 100 - a precision 40 dB power 
attenuator/splitter. Provides the safety & 
convience of a built-in load. Absorbs up to 
125 watts. Assures calibrated generate 
signal, yet instantly protects the monitor if 
the transmitter is keyed — just $250 


Communication 
Instruments ~ 


356 Hillcrest Street, El undo, CA 90245 
Phone (800) 268-8223 — FAX (213) 322-7114 


FOR SALE 
1-CS] Community Rptr. Panel (New). $275 
2-Motorola Syntor; 100 w, 12 ch, wimulti 
CTCSS - 1 w/8 ch scan 
1-SYT Simplex Interconnect 


1-Johnson 949 Comm. Aptr. 
(Needs Tube) 
2-Trilectric 100 w, UHF amps.. - . 
REILLY RADIO COMM. 
(201) 637-4000 
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Delay Gated Repeater Maker 
DGRM 501 


RADIO DELAY OFF TIMER 
DG-101, DG-105, DG-108 
Provides control of radio with delayed shut-down after ig- 
nition is turned off. Three factory stock delay times are avail- 
able: 1-2, 3-5, 7-9 hours, (custom delay times available). The 
DG 100 series device eliminates battery failure due to leav- 
ing mobile, cellular, trunking and marine radios or any oth- 
er equipment on inadvertently. Proven on fleet, government, 


police. and fire service vehicles. 


The DGRM 501 provides for repeat- 
er operation with use of most any 
two transceivers. Repeater, Cross 
Band & Link* operation. Digital gate 
circuit for positive control and min. 
power draw. Ideal for remote lo- 
cations. 


*Crons Band & Link 
requires 2 DGRM 
SOL units 


Call David or Shane Camky . 
AAA COMMUNICATIONS MANUFACTURERS 
P.O. Box 20 5407 N.E. Stephens 
Winchester, Oregon 97495 
Office (503) 673-2680 
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z - ope. 
cmtenna -<,~» 
Low Profile Antenna “| <4ze% 


for Radio 
Communication 


| year limited warranty 


Order 1-800-283-5158 Fax (503) 673-5049 


WE MANUFACTURE 
ACTIVE FILTERS FOR 
MOTOROLA® PAGERS 

1-5 QTY. $30.00 EA. 

ALL FREQUENCIES 
®TRADEMARKS OF MOTOROLA 


Mustrated: Dual Band, 
VHF/UHF Model CR2/4A 


¢ Higher "Q" than whip antennas 
© 95% Height reduction 
* Models available from 27-900 MHz 
(HE, VHF, & UHF) 
COM-RAD INDUSTRIES P.O. Box 554 
Grand Island, NY 14072-0554 
Free Brochure Phone: 716/773-1445 


Brairco. 


PH (513) 773-6255 
FAX (513) 773-8003 
PO. BOX 1482, PIQUA, OH. 45356 


Sn - 
HR 


test equipment 


ANN * Bommunications 
@O isms ne 


in tines (BOO) 892-1611 
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A-7550 Spectrum Analyzer 
(800) 435-9313 
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PARKINSON ELECTRONICS CO. 
Radio Mod’s to GE Mobiles and Others 


timer, 1-31 hrs. * Change AREA on GE MARC contro! stations tJ 


REMOTELY * Expand Classic | to 8-AREAS * Rugged-ize bench- 
eg 
VISA 


test cable " Repackage V-E interconnect in SMALL rack height. 
Call for catalog or tech ideas (800) 332-7003 X 308 uJ 
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FOR 2ND YEAR 
40% OFF 
MOTOROLA RADIUS 


USED PAGERS 
Motorola and NEC. Reconditioned on 
your channel w/warranty or as Is. 


acs (303) 337-4811 
-== FAX (303) 337-3084 


TEST EQUIPMENT FOR SALE 
{Like New - 2 years old) 
* Marconi 2955/2957 Camm.,-Cellular Service 
Monitor 
¢ Astron VS-50M Power Seer (50 amp) 
* Bird Model 43 wattmeter with 3 elements 
« Uniden AMX-500C E-PROM Programmer 


Going out of business-all must go! 
404-593-9431 Please leave message. 


AFFORDABLE PORTABLES 


NEW HIGH-PERFORMANCE 
UHF & VHF 6-CHANNEL 
HEAVY-DUTY RADIOS 


1-800-526-3935 


WE BUY AND SELL USED 

MOTOROLA AND GE FM TWO-WAY RADIOS 
21_MR-46, 406-420 MHz, w/Mux 

7 MOTAAC Comm. Aptr. 460 MHz C74MSY3101T 
50 MICOR, 495 MHz, T74RTA3000 
50 MICOR, 46D MHz, T74RTASO00 
1 s, 171 MHz, C73RCB1106 

, 183. 0 

2, T73 


0. Box 395 
Denver, 1A 50622 » 319/984-6115 


TEST EQUIPMENT 


FOR SALE 
¢ Cushman CE-31, —$1495.00 
¢ MOT. R-1100 Code Syn, —$425.00 
® MOT. SLN4613A-DPL Set —$195.00 


(Ed) (305) 763-1234 (Bill) 


MOTOROLA 


RECONDITIONED RADIOS 
—HUNDREDS IN STOCK! — 


800-231-0103 


CALIFORNIA RADIO 


Your ad could be HERE 
for just $64! 
Call or fax: 


Carla Gamino 


(303) 762-1249 
FAX: (303) 762-0069 


DELCOM 


CELCOM RADIO LTO. 


HIGH PERFORMANCE 
LOW COST 

HANDHELDS 

FULLY SYNTHESIZED 


Ge 


Model 6011: OPTIONAL 

VHF 6 Channel Commercial $20900 ACCESSORIES: 
Diode-matnx programmable * Speaker-Microphone 

Model 6013: * Desk Top Charger 

UHF 6 Channel Commercial $219.00 * Exua Battery Pack 


* Extra Wall Charger 
* DC Charging Cord 
Plugs into cigarette 


Diode-matrix programmable 
STANDARD ACCESSORIES: 


. lighter 
© Flexible Antenna 

= Waterproof case $19.00 
* 500 MAH Battery Pack Py CTCSs (encode) 
* Wall Charger installed 40.00 
* Belt Clip * CTCSS (encode! 
* Carrying case decode) installed $65.00 


* One Year Warranty * Swivel belt loop set $15.00 


p ; 
* SERVICE MANUAL$12,50 
« Leather case $29.00 


DELCOM RADIO LTD 


Arnold J. Vavken 
Export Manager 

1340 Orange Ave. 

San Carlos, CA 94070 


Dealer inquiries for quantity pricing welcome 


A Generation of low cost 
HANDHELD ...$235 High Performance Radios 


NEW! 


PHONE: 415/592-8790 AIRBAND 
415/593-2680 


FAX: 
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MOTOROLA RADIO Programming Adaptor (PA-1) 

Full line of radio programming cables available 
*IBM AT/XT compatible. * 
*Program your radios “IN HOUSE” 
¢Programs: Radius, HT600, STX 
SABER, Maxtrac, MT1000, etc... . 


SOUTHERN COMPUTER CORP. 
141 W. Wieuca Rd. 
Atlanta, GA 30342 


FAX (404) 252-8929 
PA-1 ONLY $169.00 


1-800-752-3571 
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SWERSWEEP-(swur-swép) N. [Voltage standing wave ratio (SWR) + frequency sweep (swept)] 
1. Acommon term used in the two-way Industry to denote a continuous plot or display of volt- 
age standing wave ratio (SWR) over a frequency range. 2. An American made, hand built, 
NBS traceable precision test instrument (Mfg. by Europa Marketing) that allows technicians 


to obtain swersweeps. : , ; 
V. Swerswept, Swersweeping; The process of obtaining a swersweep as explained in MAT's 
feature article (Oct. ‘89 page 64). 


Still only $675 (1-1000MHz) or $350 (1-500MHz) 
Phone: (602) 345-6666 Phoenix, AZ 


PHILA., PA., So. Jersey 
$300.°° Commission 


Professional on-site installation .. ..$125 
Warranty service on all brands 
ADVANCED CELLULAR OF PHILADELPHIA 
800-233-0013 © IN PA 215-322-4600 


FRANCHISE OPPORTUNITY 
Marting Radio Diagnostic Services® 
Mobile Communications Franchise Pro- 
gram, is designed for Semi-Technically- 
Minded Entrepreneurs, who Desire to 
Own and Operate Their Own Business. 
—Business and Technical Training 
and Support 
—Sales and Marketing Training & 
Support! 
Call or Writer for additional information. 


—_— 


COMMISSIONS PAID ON 
MIDWEST CELLULAR 
ACTIVATIONS 


Illinois, Michigan, Wisconsin, Sos oe ybert St. 
Ohio and Indiana P.O. Box 279 


Call 1-800-274-0087 
to activatel 


= US Ur M . lowa 52159 
MARTING. PH: (318) 539-2670 


RADIO O1AGMOSTIC SERVICES 
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| Repair services 


MOTOROLA BRAVO 


Mail us your BAD decoder boards or 
decoders with BAD I.c.d.'s. 

Flat rate repair $25.00 including parts (Add 
$25 for i.c.d.) Bravos only. Also complete 
Pagers. Paging Concepts 

15826 Hawthorne Blvd. Suite A-406 
Lawndale, CA 90260 (213) 281-7648 


maxon 


ELECTRONICS 
Sales & Service 


eExcellent turn-a-round—48 


hours normal. 
$39.50 per hour plus parts.** 
90-day warranty 
eReturn minimum $19.50. 


“When special parts required, return time 
will be longer. 


“*Add $5.00 shpg/hdig Plus, $3.50 for 
C.0.D. 


Summit City Radio, Inc. 
5734 Industrial Rd. 
Ft. Wayne, IN 46825 

(800) 933-6674 


PORTABLES 
° Fast Turnaround 


* 30-Day Guarantee 
« FREE Estimates 


A.S.K. COMMUNICATIONS 


4837 E. WIER AVE. + SUITE #1» PHX., AZ « 85040 
(602) 470-1052 or 
1-800-827-0747 


an Pats & Stuppery 


TWO WAY RADIO REPAIR 
Specializing in 
REGENCY/RELM, WILSON, OTHERS 
$25.00/Hr. Plus Parts & Shipping 
Fast Turnaround / Factory Trained 
MULTICOM 405-528-4548 
2501 NW 10th, Oklahoma City, OK 73107 


@E@HANDHELDS & MOBILESa= 
All major brands 
Flat rate: $42.00/hr. plus parts 
30 day warranty Responsible turnaround 
Call Team Electronics 
& Communication 
801-628-6171 
Special discounts for dealer and gov't. accounts. 
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PORTABLE REPAIR 
* References Available * Fast Turnaround 
®$30/hr (2hr. max. + parts) 
e UPS paid return 


GARRETT DIVERSIFIED, INC. 
3314 S. Cabb Drive, #6-Smyrna, Georgia 30080 
(404) 438-9500 


F-——4 
= ‘The Pager Repair Peopie”’ 
(303) 337-4811 
Quality, cast effective and guaranteed pag- 
er repair. We Service Bravo, PMR, Sensar. 
Flat rate labor (plus parts and shipping) on 
Motorola and NEC. We market used pagers. 
FAX # (303) 337-3084 


* & & & PRIORITY x & & x 
IFR REPAIR & CALIBRATION 
{24 HRS-72 HRS HIGH PRIORITY REPAIR AVAILABLE) 

Service Monitors (1FR\Motorola{Cushman} Our Cal. Lab is staffed with retired 
Micro Valtmeters military PMEL personnel to whom 
AF Millivoltmeters quality has been a way ol life for 
Noise Gen, & Test Sets over 20 years—we do qualily work 
Sweep Generators at a lower price. 

2801 17th Avenue 
Gulfport, MS 39501 
(601) 868-6596 
(601) 896-6596 
FAX: (601) 868-0133 (24 HRS) 
(ORDERS) 1-800-476-ALCOM 


onditioning Equipment 
Signat Generators 
Frequency Selective Voltmeter 
Frequency Counters 
Oscillators 
Spectrum Analyzers 
Power Meters 


ALCOM ELECTRONICS EXCHANGE, INC. 
***N.1.S.T, TRACEABLE*** 
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PAGER REPAIR 


Low-cost conversion 
Discounts for quantity 


Repair: Flat rate-$10 plus parts. 


Call Pager Communications 
for quotes: 1-800-955-1044 


GET MORE SALES 
FOR YOUR MONEY 
WITH MRT CLASSIFIED! 


Call or write: 
Carla Gamino 
cio MRT 

333 W. Hampden Ave., #803 
Englewood, CO 80110 

(303) 762-1249 


CUSHMAN SERVICE CENTERS 


THESE ARE THE ONLY FACTORY AUTHORIZED CUSHMAN SERVICE CENTERS 


TRITON ELECTRONICS, INC. 
4300 LINCOLD AVE., UNIT O 
ROLLING MEADOWS, IL 60008 
FAX (708) 934-7195 
(708) 934-6426 


CUSHMAN ELECTRONICS, INC. 
2144 BERING DRIVE 
SAN JOSE, CA 95131 
FAX (408) 432-8359 
(408) 432-8100 


New and Used Instruments Available. 


Models: 6030, 7120, 7130, CE15, CE200, CE201. 
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E.F.J. Telemetry Repair Service 
Authorized EFJ warranty service 
since 1977. Custom Scada Systems 
using our Watchdog board. 
EFJ Portables also repaired. 
Western Electronics 


915-333-3911 


604 North Meadow 
FAX 915-335-0773 Odessa, TX 79761 


CELLULAR REPAIRS 


Two Way Radio Repair Service 
Mobiles & Handhelds 
Regency, Wilson, Octagon, Maxon, etc. 

¢ References available 
¢ Fast turn 
¢ $30.00/hr. (2 hr. max. + parts) 
TA Enterprises 
986 Cherokee Rd. SE * Palm Bay, FL 32909 
407-725-6167 
Tim Downey, President 


KEEP YOUR OVERHEAD DOWN 
AND YOUR REVENUES UP! 


Oo your customers require warranty and non-warranty cellular repairs but you don’t have the need for 
a full-time staff and the technical equipment investment? 


Send those repairs to us for 24-hour turn-around service. We also have an extensive inventory for those 


hard-to-get parts and we U.PS, daily. 


Cellular Phone Services, Inc. is a premiere regional service and repair center on the East Coast. We're 
@ warranty station for over a dozen major manufacturers. 


Call toll-free or write us today for more information! 
1-800-326-7901 ext. 102 


Cellular Phone Services, Inc. 
Exclusive dealers of CelfluCare® 


403 East Gude Drive « Rockville, Maryland 20850-1351 
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NS ELECTRONICS SERVICE, INC. 
3610 DEKALB TECH. PKWY. 
SUITE 110/111 
ATLANTA, GA 30340 
FAX (404) 458-8785 
(404) 451-3264 


FULL DUPLEXER SERVICE 


@ Fast retunes & repairs for all makes 
® Service for filters & combiners 
@ Used equipment bought & solid 
® Custom Multiplexers @ Double shield cables 
@ Rental units for repair customers 
@ 20 yrs. experience with cavity filters 


When lightning strikes— 
Call Dennis at (716) 828-0290 


Coden Enterprises, Inc. 
fh Cod 195 Burmon Drive 
en Orchard Park, NY 14127 


“*800’’ Nationwide 


Voice Mail Service 
$6.00 a month + 35/minute 
Resellers Wanted 


1-800-366-1422 
All City Comm. Company 


[Series 


CLING COMMUNICATIONS INC. 
Land Mobile Radio Systems 
Design * Construct ¢ Maintain 


Take advantage of our 
40 years of experience 


Tower Sites Available 
Cleveland * Toledo © Cincinnati 
Saginaw ¢ Detroit 

South Bend 
216/656-5098 


ING 


Minimize your Losses 
Maximize your Gains 


DU 


D P ELECTRONICS, INC. 
152 Floyd Avenue 
Bloomfield, NJ 07003 


(201) 748-6334 


The Connection 


“**DUPLEXER RETUNING*** 
24-HOUR TURN AROUND! 
Call: (800) 727-5657 


A 


Since 1957. 
2121 S. TREADAWAY, ABILENE, TX 79602 
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Computer software 


COMPUTERIZE your 
* FCC LICENSING 


Computer software 


PAGER PROFESSIONALS 


SOFTWARE LET YOU DOWN? 


GSS Pager Master and GSS Page Master Multi 


¢ Tracks your customers * Tracks your pagers ® Generates automat- 
ic invoices * Calculates appropriate taxes ® Easy to use ® Single user 
and multi-user ¢ Single company and multi company * Capcode in- 
ventory and call number inventory availability « Reporting to screen 
or printer * Unlimited cap-codes * Unlimited customers * Unlimited 
users (multi-user version) * Unlimited support ® Free demos ($7.50 
- $10.00 shipping/handling fee) CALL NOW FOR MORE INFO! 


Gilreath Software Service ® (818) 766-9341 


IMSITE® 
The Only Complete Software Toolbox 
For RF Communications 


Complete Packages 
Includes the fastest intermodulation programs available for including bound 
the IBM PC and compatibles.,.no exceptions manuals from 
Includes graphical site documentation and representation $389 00 
Includes the only available expert system for interference 
analysis 
Includes on line tutorials and instructions CALL 
Includes path and propagation analysis and site design 703-268-5400 
including Terrain analysis...real time 
STEER" VECTOR30 
Software Toolbox For Rf Professional Engineers ilabl 
Database based system for professional site design, maintenance and a € 
record keeping. Includes VECTOR30; 30 sec. terrain data extraction separately 
and processing facility. Includes SITEBASE linked file database. 
Inciudes all IMSITE facilities. 
TU RBEX-Z® CyberSym OnLine 
24 hour software 
Rf Based Data Acquisition And Control support and 
Uses the Zetron Model 17 remote terminal unit. DAC via wireline, con- on-line services 
ventional or trunked radio systems. Polled and Non-Polled Systems. 703-268-9767 
All software for IBM and true compatible PC’s 1200,N,8,1 
in wide usage by Engineers, Technicians throughouth the industry, Free Access To 
US, State and local governments, and overseas. Public Areas 
& Forums 


with quickform 574 ($495). 


¢ PRICE QUOTES 
with Minute Quotes. ($495) 


Both Packages 100% Radius Co-opable. 
Over 1 HAPPY CUSTOMERS 


Slattery Software (619) 560-0644 


COMPUTERIZE YOUR PROPOSALS 
Easy to Use-------------------Looks Professional 


Save Time and 
Money with: 
Super Quote by — 


$150.00 


Softstuff 
PO Box 5631 
Toledo, OH 43613 
(419) 472-7881 


$5.00 
“Test Drive’’ 
100% refundable 
toward purchase. 


CyberSym Control Systems, P.O. Box 227, Blacksburg, VA 24063 
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MICROWAVE ENGINEERING PROGRAMS 
COMPUTER SOFTWARE FOR PC’S 


* PATH PROFILES - REAL TIME 

* QUADMAP CROSSOVER POINTS WITH QUADMAP NAMES 
¢ 3 & 30 SECOND TOPO DATA. HAAT CALCULATIONS 

* PATH ANALYSIS 


ROCKY MOUNTAIN COMMUNICATIONS, INC. 
12844 WEST ILIFF AVENUE + LAKEWOOD. COLORADO 80228 
(303) 988-3398 
COMPUTER SOFTWARE FOR MICROWAVE 
ENGINEERING APPLICATIONS 
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NEED TENANTS?? 


Advertise your sites in the 
NATIONAL COMMUNICATIONS 
SITE DIRECTORY 


Dedicated to advertising antenna sites for lease 


NEED SITES? 
Then NCSD contains hundreds of prime 
antenna sites across the Nation. 
To get your copy write or call: 
**INTRAFAM, Dept. M, P.O. Box 93*** 
Freehold, NJ 07728 (201) 462-5964 


$275” LES $275” 
“MICROWAVE” “MULTIPOINT” “TOPOGRAPH” 


Line-of-Sight * Beyond-the-Horizon ¢ Path Profile 
Engineering Aid Software 
30 SECOND POINT TERRAIN DATA BASE 
TECHNICAL SPECIFICATIONS — SAMPLE PRINTOUTS — INFORMATION 
TECHNICAL COMMUNICATIONS SOFTWARE 
P.O. Box 884 Montgomery, TX 77356 © (409) 588-3200 © FAX (409) 588-4434 


SERVICE MANAGEMENT SOFTWARE 


At last | a computer program thal works the same way you do! 
Designed specifically for the LMR incusty Completely menu 
dnven wath on ine help and specal search features. 14 modules 
including 


TDD PAGE 


From Converse Signal 
Makes it possible for the Deaf and 
Hearing Impaired to send full text 
alpha-numeric pages using their 
TDD (tele-communications device for 
the deaf). 


An 8 Line, PC based paging inter- 
face, TOD page creates a real com- 
munication link for the deaf and cre- 
ates positive PR for your Company. 
Your current and future alphanumeric 
subscribers will also be accessible to 


the deaf. “ted Suite 1700 
Call for more information: ss Houston, Texas 77056 
ADVANCED INTERMOD (206) 868-9 457 Circle (123) on Fast Fact Card 


“ Ril SOFTWARE - $175 

ly popular demand, ver. 2.10, now with site data- ; 

base. Enter freqs. only once, esi recall, edit do niceties E quip ment wante 
“what if” studies. Time proven since 1985, Select —_—_— 


to 9th order, any band width, aver 200 Tx and Ax AN saci in nape inept nit 


TN 4\ = 
freqs., IF’s, etc. Reports In plain English text. User INTERMOD ANALYSIS 


friendly. Free demo disk. Also, TAP-terrain analy- PC SOFTWARE 
sis and propagation study software. Auth, dealer. WITH SITE DATABASE 
Updates for ver. 1.706 users—$80. Fast - Menu Driven - Report to Screen/Printer 
MECH-ELEL SYSTEMS * Enter up to 500 TX & S00 RX Frequencies * Se- 


( ) 67 0 lectabla Bandwidth 'Window' Around RX Freq. 
303) 674-1101 


SH AFFERE TOWER SERVICES 


‘@e inconsonateo 


e ENGINEERING © GROUNDING 
¢ SALES * RELAMPING 
* CONSTRUCTION * ANTENNAS & 


LINES 
« COMPLETE MAINTENANCE 


FULL SERVICES FOR: 
“LAND MOBILE s<BROADCAST 
» CELLULAR RCCs & SMRs 
Cail us NOW for a custom quote 
713-621-4499 
3050 Post Oak Boulevard 


+ INVENTORY with parts building. serial number 
Management and cross reference. 


+ REPAIR ORDERS and aptianal jicket printing that you 
customize to your farms 


+ CUSTOMER & FREQUENCY database with Rolodex card 
printing utility 


Runs on any IBM PC, XT or compatibla with 512K and hard 
dtlve ($149). Write for frae dema to- 
. 


* 


P.O. BOX 4725 » LONG BEACH, CA 90814 
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SWANTEDS 
Cash + Shipping paid ‘‘Promptiy”’ 
Motorola, GE, 
Bases, Mobiles, Repeaters and 

Service Monitors 

“NO JUNK” 
Pulsar || VHF/Bell Phones 
Barnstt Electronics 
800-423-3858 
8718 Wiihite Lane ¢ N. Little Rock, AR 72116 


* Calculates 2nd, 3rd, Sth, 7th, 9th Order Products 
$79.95 + shipping & tax 


RAYFIELD COMMUNICATIONS 
P 2201 W. BATTLEFIELD, SUITE #2 
P. ublication SPRINGFIELD, MO 65807 
417/887-4663 FAX: 417/887-1434 
Circle (122) on Fast Fact Card 
ENGINEERS & TECHNICIANS LOOKING FOR 


TEXT ON SYSTEMS THEORY 
“An Introduction to Radio Frequency Theory, Rentals MOTOROLA TRUNKED 
Written for the Two-Way Radio Industry." RADIOS 


Ernest N. Mann 
INTERMODOULATION TOWER-MOUNT AMPLIFIERS STX GE MTX 800 Portables 
THEORY PP Series or Maxtrac Mobiles 


INTERFERENCE ANALYSIS 
MOTOROLA - Call: 1-800-274-0087 


TRANSMISSION LINES PROPAGATION 
WAVES/FIELDS AMPLIFIER ANALYSIS 
COMBINER DESIGN 


Mannbros Technologies 
P.O. Box 2066 
Augusta ME 04330 
207) 487-3751 


Photovoltaics 


SOLAR ELECTRICITY 
We specialize in remote power systems for Two Way, 
Microwave, and cellular repeaters. Financing and lease 
plans available. —- 


RADIO RENTALS 


UHF, VHF, TRUNKED Make your 
HT600‘s, STX, MAXTRAC’ 

UHE Repeat & X-Bond classified ad 
Emerg. Strikes, Events 


Wholesale to Dealers stand out. 
1-800-283-COMM 
EVENT RENTAL COMM., INC. Use color! 


* 
. 
e 
e 
e 


PHOTOCOMM, INC. Sz 


9850 A. West Girton Dr. a 
Lakewood, CO 80227 1-800-999-8208 
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COMPLETE 
ANTENNA SITE SERVICES 
ACQUISITION 4 FIELD SERVICES 
LEASING ~~ TOWERS 
PURCHASE ~~” DESIGN 
CONTRACT ” TURNKEY 
NEGOTIATIONS INSTALLATION 


Call us NOW for a custom quote 


SHAFFERS ASSOCIATES 


communications consultants 
713-621-4499 


3050 Post Oak Boulevard 
Suite 1700 
Houston, Texas 77056 
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Notrees, TEXAS 
31-57-28 102-47-27 
phone service available 
Covers 1-20 from Midland to Pecos 


WESTERN ELECTRONICS 
915-333-3911 


PRIME SO. CALIF. SITE 


KJO! COMMUNICATIONS SITE 


The #1 site in the entire Los Angeles 
Area and the only commercial tall tower 
on the Santa Monica Mins. with line-of- 
sight to all of So. Calif. 


Contact: John Davis, Site Manager 


(818) 355-6909 


NovinG? 


TAKE US WITH YOU. 


Just peel off your subscription mailing 
label and attach it to the address 
change card inside this issue. Please 
allow 6-8 weeks to process your 
address change. 


Tower space 


TOWER SPACE 
SOUTHERN CALIFORNIA 


31 sites ranging from Santa Barbara to 
Mexican Border. Stand-by power. 
Ask for Jack Reichler 
MERIDIAN COMMUNICATIONS 
23501 Park Sorrento, #213A 
Calabasas, CA 91302 
(818) 888-7000 


MT. HOLLY, PENNSYLVANIA 
NEW TOWER AVAILABLE 
40 05 52N, 77 12 12W 1700 HAMSL 
180 556 *% Buildings and Utilities 
EXCELLENT WIDE AREA COVERAGE 
Harrisburg * Gettysburg 
Carlisle * Hanover 
(717) 845-4996 or 845-8989 1-9 P.M. 


TOWER SPACE 
Prime sites on Catalina Island with state-of- 
the-art equipment room. Excellent coverage 
of Southern California Coast. 


Catalina Conservancy 
AY Box 2739 + Avaion, CA 90704 
{213} 510-1421 


TOWER TECHNOLOGY CORPORATION 
We have the finest. professionally manged an- 
tenna sites in Florida, Master Antenna System 
to UHF & 800 MHz using 3s" hard line. If you 
need antenna space in: 

Jacksonville * Tampa Bay ¢ Sarasota/Venice 
Lakeland ¢ Disneyworld/Kissimmee/St. Cloud 
Contact Judi Lechner, Bruce Mcintyre or 
Phil Dellwo 

(813) 854-1518, 105 H Dunbar Avenue, 
Oldsmar, FL 34677 

FAX: (813) 855-1969 


CH 
LEA 


COMMUNICATIONS 
TOWER & ANTENNA 

SITES FOR THE 
METROPOLITIAN CHICAGO 
AREA 


STAN STANN 


P.O. Box 31160 
CHICAGO, IL 60631 


TOWER SPACE 


Westchester ¢ Putnam, NY 
Newly installed low-loss combiner 
systems for 150-900 MHz. Bogner anten- 
nas 450 and 900 MHz. Elev. over 1,000 
ft. Easy access all year. Covers Northern 
Westchester, Putnam, Rockland and 
Connecticut. 

SIGNAL TOWER COMPANY, INC. 
(914) 633-0569 
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A.A.A. Communications Mfg 

AW. Enterprises, Inc. 

Advanced Videotech Corp. 

Alexander Batteries . sie 

The Antenna Specialists Co. ... .IFC 
APCO National Conference 


Automation & Electronic 
PROG NE cwariaanmraauscmcrnmiues 80 


AVIOG, ANG. iseccie sista wainaiwsierneai 26 
B-D Crystal 
Band-It-Idex 


Cc T Systems 

Cal Crystal 

California Radio 

Cardion Electronics, Inc. ........ 65 
Cartwright Communications Co. . .63 
Cellular Phone Services, Inc... .. 
Celwave 

Centurion International, Inc. . . . 

CES, Inc 

Communications Associates, Inc. .98 
Communications Specialists 
Communications Systems, Inc. ... 
Computer Resources, Inc. ....... 82 
Control Signal Corp 

Crescent Radio, Elec 
Cushcratt/Signals Corp. ......... 75 
Cushman Electronics, Inc. ...... 100 
Cybersym Control Sys 

Daniels Electronics Ltd, ......... 83 
Data Signal, Inc 

Decibel Products, Inc 

Delcom Radio Ltd. ............. 99 
Doppler Systems, Inc 

Dynatech Tactical Communications, 


Fanon Courier 94 
Fitzhugh & Waggoner, Inc....... .96 
Gamber-Johnson 


GLB Electronics, Inc. ... 

Haewa Corporation . 

Hark Electronics Systems 

Helper Instruments, Co. ........, 
Henry Radio 

Hutton Communications . . , .69,71,73 
IFR Systems, Inc. .............. 43 
International Crystal Mfg. ........ 28 
Jarbro Batteries, Inc. ........... 70 
Kyodo West, Inc. 
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Fast Fact 


Advertiser 
Hotline 


800/283-5158 
800/728-1521 
215/322-4600 


800/247-1821 
216/349-8400 


. .800/824-1850 


214/238-9393 
803/892-2181 


. .606/283-5000 


303/320-4555 
800/423-3858 


. 800/336-3115 
. 800/526-3935 


800/245-6356 
714/991-1580 
800/231-0103 


. 516/289-6200 


800/543-8614 


. 800/326-7901 


201/462-1880 


- . 800/228-4563 


800/327-9956 


. -800/435-9313 


800/854-0547 
206/745-1100 
205/591-8810 
303/989-8000 


. 504/885-9511 


603/627-7877 


. 408/432-8100 
. . 703/268-5400 


604/382-8268 
912/883-4703 


. -214/631-0310 
. 415/592-8790 


602/488-9755 


800/233-8639 
714/669-9890 


. .503/343-5227 


800/456-6868 
800/356-3200 


. . 716/534-5280 


404/921-3272 
803/747-2988 
800/327-9308 
213/820-1234 
800/442-3811 


. 316/522-4984 


405/236-3741 
312/964-9358 
800/535-2082 


Page 


Company Number 


Leathersmith 

Manon Engineering, Inc. 

Marconi Instruments . 

Marketronics Corp. ....... 

Maxon .. ys 68 
Midian Electronics, Inc. ......-... 30 
Midland International,LMR 

MXGeM) ING. eeeiscsssewrecscwes 9 
M.C.G. Co... 


Neulink, A Division of 
Celltronics 


Neutec 

Norcomm Corp 

Northern Controls Comms .......76 
Orbacom Systems, Inc. ......... 19 
Parkinson Electronics Co. ....... 98 
PROG: TRG: Sect. poles ee Gee oe 88 
Polyphaser Corp. .............. 59 
Positron Industries 

The Radio Shop 

Ramsey Electronics 

Reach Electronics 


Rocky Mountain Comms., Inc... . 
Scala Electronic Corp. .......... 60 
Schlumberger Instruments 

Securitron Co 

Selectone Corp. .............-. 46 
Sharp Communications 

Shinwa Communications of Am. . .27 
Shure Brothers, Inc. ...........- 77 
Sierra Digital 

Sinclair Radio Laboratories 

SMC Electro-Mount 

Solar Electric Specialties Co. 

Solid State Communications 
Southern Computer Corp. ....... 99 
Statistical Control Systems Corp... .36 
Sti-Co Industries, Inc. 

TEKK, Inc. 

Teletec Corp 

Telewave, ING: 6:08 icc cccesmeees 81 
Tessco 

TPL Communications, Inc 

Transcrypt Intl, Inc... ..........-. 5 
Trident Micro Systems 

Unipage, Inc 


Vocom Products Corp. .......... 76 
W & W Associates 

Wacom Products, Inc. 

Wilmore Electronics 

Yaesu USA 

ZEON AGC... mecaacwranatennes seen 85 


Fast Fact Advertiser 


Number 


Hotline 


800/233-0440 
206/827-7449 
800/233-2955 
800/683-6275 
816/891-6320 
602/884-7981 


30 _.. .800/MID-LAND 


919/744-5050 
714/630-4541 


800/446-5778 
619/587-0656 
800/874-8663 
907/452-7765 
609/829-4455 


. 800/332-7003 


219/936-4221 
702/782-2511 
514/738-2200 


. .713/465-5000 


716/586-3950 
308/324-6661 
800/428-5000 


- . 303/988-3395 


503/779-6500 
617/229-4825 
408/263-6434 
800/227-0376 
800/548-2484 
800/627-4722 
800/257-4873 


. 916/966-7776 


716/874-3682 
800/527-1079 
800/344-2003 
800/227-1226 


. .800/752-3571 


813/954-8816 
716/881-3287 
816/455-1555 
919/556-7800 
415/968-4400 
800/638-7666 
213/256-3000 


. ,800/228-0226 


72 
20 


714/549-5206 
214/224-3509 
818/442-0782 
312/885-3296 
800/221-0732 
817/848-4435 
919/732-9351 
800/999-2070 
206/820-6363 


Stay tuned...more to come from Yaesu. 


YAESU 


Performance without compromise." 


€ 1990 Yaesu USA, 17210 Edwards Road Cerritos; CA 90701 


A Page in Time. 


Our PE-1000 Paging Encoder has carved a proud new 
chapterin simple, reliable, paging. No tools, software, or 
lomahawks are needed to program the user friendly 
features — it's done through the keyboard 


The PE-1000 is compatible with all two-tone sequential 
formats, and is also available in five-tone and RPC1. An 
internal memory, made up of standard Motorola and 
G.E. tone groups, provides 1000 calls. Non-standard 
tones as well as an optional 19 inch rack mount model 
are also available 


Ifyou need to send justone call, scout our PE-2P Encoder 
The PE-2P is designed to be installed inside the radio or 
other enclosure, and is programmable from a memory 
base of 32 tone frequencies. Both the PE-1000 and PE- 
2P Encoders are perfect matches for our programmable 
1000 call SD-1000 Two-tone Sequential Decoder. 


The PE-1000 isn't just a legend, it’s ready for pronto one 
day delivery and is covered by our epic one year, no 
hassle warranty. Why not send thal tired old encoder to 
the Happy Hunting Grounds with the wampum it takes 
for a few service Calls. 


PE-1000 Desktop Encoder $224.95 
PE-1000RM Rack Mount 324,95 
PE-2P Single Call Encoder 54.95 
SD-1000 Decoder 59.95 


(all prices are service Station net) 


golfer COMMUNICATIONS 


M@ SPECIALISTS, INC. 


426 W Taft Ave.. Orange. CA 92665-4296 
Local (714) 998-3021 Fax (714) 974-3420 


= Entire USA 1-800-854-0547 
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